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510(k) Summary

Submitter: Edwards Lifesciences LLC
One Edwards Way
Irvine, CA 92614-5686

Contact Person: Jason Smith, Senior Regulatory Affairs Specialist
Date Prepared: November 4, 2004
Trade names: Vigileo Arterial Pressure Cardiac Output/Oximetry

(APCO/Oximetry) Monitor
Edwards Dual Disposable Pressure Transducer (DDPT)

Classification Monitor:
Name: Single-Function, Preprogrammed Diagnostic Computer
(21 CFR 870.1435)
Transducer: ]
Extravascular Blood Pressure Transducer (21 CFR
870.2850)

Predicate Monitor:
Devices: Vigilance Continuous Cardiac Output/Oximetry/Continuous
End Diastolic Volume (CCO/SvQ,/CEDV) Monitor
Metracor RODA Monitoring System
- Transducer:
Phoenix Disposable Pressure Transducer

Device The Vigileo APCO/Oximetry monitor is a microprocessor-

Description: based instrument which, when connected to a DDPT,
continuously measures artcrial pressure cardiac output
(APCQ). When connected to an Edwards oximeltry catheter,
the monitor measurcs oxygen saturation (oximetry). The
monitor also calculates other derived parameters including
cardiac index, stroke volume, stroke volume index, stroke
volume variation, system vascular resistance, and systemic
vascular resistance index.

Intended Use: The Vigileo APCO/Oximetry monitor is intended to measure
arterial pressure cardiac output and oximetry. The monitor
also calculates hemodynamic and oxygenation parameters.

The DDPT is intended to measure intravascular pressures. It
is intended to transmit thosc pressure readings to both a
standard blood pressure monitor and to the Vigifeo monitor.

Comparative Both the Vigileo APCO/Oximetry monitor and the DDPT
Analysis: have been demonstrated to be as safc and effective as the

predicate devices for their intended uscs.

A (32



Functional/Safety  Both the Vigileo APCO/Oximetry Monitor and the DDPT

Testing: have successfully undergone functional testing as well as
electrical safety testing. They have been shown to be
equivalent to the predicate devices.

Conclusion: The Vigileo APCO/Oximetry Monitor and DDPT are
substantially equivalent to the predicate devices.

(o M Wl o4

4son Smith Date -
entor Regulatory Affairs Specialist

Edwards Lifesciences LI.C

A
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é’ C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
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Food and Drug Administration
9200 Corporate Boulevard
JAN 2 6 2004 Rockvilie MD 20850

Edwards Lifesciences LLC

¢/o Mr. Jason Smith

Senior Regulatory Affairs Specialist
One Edwards Way

Irvine, CA 92614

Re: K043065
Trade Name: Vigileo APCO/Oximetry Monitor, Models MIHM1 and MIHMIP

Regulation Number: 21 CFR 870.1435 and 21 CFR 870.2850

Regulation Name: Single-Function, Preprogrammed Diagnostic Computer and
Extravascular Blood Pressure Transducer

Regulatory Class: 1l (two)

Product Code: DXG and DRS

Dated: November 04, 2004

Received: November 05, 2004

Dear Mr. Smith:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Foad. Drug.
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration. listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

If your device is classified (see above) into either class II (Special Controls) or class Il (PMA), 1t
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.




Page 2 — Mr. Jason Smith

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4646. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part 807.97) you may obtain.
Other general information on your responsibilities under the Act may be obtained from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 443-6597 or at its Internet address
http://www.fda.gov/cdrh/dsma/dsmamain.html

Sincerely yours,

WL, -%’\,
Bram D. Zuckerman, M.D.
Director
Division of Cardiovascular Devices
Office of Device Evaluation

Center for Devices and
Radiological Health

nclosure



Edwards Lifesciences LLC November, 2004
510(k) Notification for the Vigifeo APCO/Oximetry Monitor Page v

510(k) Number (if known):
Device Name: Vigileo APCO/Oximetry monitor
Indications for Use:

The Vigileo APCO/Oximetry monitor is indicated for use for continuously measuring
hemodynamic parameters such as cardiac output and oximetry to assess oxygen delivery
and consumption.

The Pressure Monitoring Kit with TruWave dual disposable pressure transducer is
indicated for use in intravascular pressure monitoring. It is also indicated for use with
Edwards pulse pressure based cardiac output monitoring devices or hardware to measure
cardiac output.

Prescription Use X AND/OR Over-The-Counter Use =~
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

ﬂ k Page 1 of l .
L LTI 7

(Diviglon Sign-or) o
Division of Cardiovascular Devl

. S
8100 Number_ 0/ 5/,

Page v

CONFIDENTIAL
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)

Food and Drug Administration
9200 Corporate Boulevard
JAN 2 6 2005 Rockville MD 20850

Edwards Lifesciences LLC

¢/o Mr. Jason Smith

Senior Regulatory Affairs Specialist
One Edwards Way

Irvine, CA 92614

Re: K043065
Trade Name: Vigileo APCO/Oximetry Monitor, Models MIHM1 and MIHMIP

Regulation Number: 21 CFR 870.1435 and 21 CFR 870.2850

Regulation Name: Single-Function, Preprogrammed Diagnostic Computer and
Extravascular Blood Pressure Transducer

Regulatory Class: [ (two)

Product Code: DXG and DRS

Dated: November 04, 2004

Received: November 05, 2004

Dear Mr. Smith:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act {Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. :

If your device is classified (see above) into either class II (Special Controls) or class ITT (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.
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Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4646. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part 807.97) you may obtain.
Other general information on your responsibilities under the Act may be obtained from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 443-6597 or at its Internet address

hitp://www .fda.gov/cdrh/dsma/dsmamain.html

Sincerely yours,

nnLEING FE
Brarii D. Zuckerman, M.D.
Director
Division of Cardiovascular Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

Enclosure



Edwards Lifesciences LLC November, 2004
510(k} Notification for the Vigileo APCO/Oximetry Monitor Page v

510(k) Number (if known):
Device Name: Vigileo APCO/Oximetry monitor
Indications for Use:

The Vigileo APCO/Oximetry monitor is indicated for use for continuously measuring
hemodynamic parameters such as cardiac output and oximetry to assess oxygen delivery
and consumption.

The Pressure Monitoring Kit with TruWave dual disposable pressure transducer is
indicated for use in intravascular pressure monitoring. 1t is also indicated for use with
Edwards pulse pressure based cardiac output monitoring devices or hardware to measure
cardiac output.

Prescription Use X AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) {21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

% A Page | of L__
' L AILT Pl FTL oA '

(Divtsion Sign-Oft; o
Division of Cardiovascular Devices

o106 Number_f<0/ 1,5

Page v

CONFIDENTIAL



DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd,

November 05, 2004 Rockville, Maryland 20850
EDWARDS LIFESCIENGES, LLC. 510(k) Number: K043065
ONE EDWARDS WAY Received: 05-NOV-2004
IRVINE, CA 926l4 Product: VIGILEQ ARTERTAL
ATTN: JASON SMITH PRESSURE CARDIAC
OUTPUT /OXIMETRY

MONITOR, MODELS

The Food and Drug Administration (FDA), Center for Devices

and Radiological Health (CDRH), has received the Premarket Notification you
submitted in accordance with Section 510(k) of the Federal Food, Drug, and
Cosmetic Act(Act) for the above referenced product. We have assigned your
submission a unique 510(k) number that is cited above. Please refer
prominently to this 510(k) number in any future correspondence that relates
to this submission. We will motify you when the processing of your premarket
notification has been completed or if any additional information is required.
YOU MAY NOT PLACE THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE
A LETTER FROM FDA ALLOWING YOU TO DO SO,

On May 21, 2004, FDA issued a Guidance for Industry and FDA Staff entitled,
"FDA and Industry Actions on Premarket Notification (510(k)) Submissions:
Effect on FDA Review Clock and Performance Assessment". The purpose of this
document is to assist agency staff and the device industry in understanding
how various FDA and industry actions that may be taken on 510(k)s should
affect the review clock for purposes of meeting the Medical Device User Fee
and Modernization Act. Please review this document at
http://www.fda.gov/cdrh/mdufma/guidance/l219.html.

Please remember that all correspondence concerning your submission MUST be

sent to the Document Mail Center (DMC)(HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the one above will not be
considered as part of your official premarket notification submission. Also,
please mote the new Blue Book Memorandum regarding Fax and E-mail Policy
entitled, "Fax and E-Mail Communication with Industry about Premarket Files
Under Review". Please refer to this guidance for information on current fax

and e-mail practices at www . fda.gov/cdrh/ode/a02-01 html.

You should be familiar with the regulatory requirements for medical device
available at Device Advice http://www.fda.gov/cdrh/devadvice/". If you have
other procedural or policy questions, or want information on how to check
on the status of your submission, please contact DSMICA at (301) 443-6597 or
its toll-free number (800) 638-2041, or at their Internet address
http://www.fda.gov/cdrh/dsmamain.html or me at (301)594-1190.

Sincerely yours,

Marjorie Shulman

Supervisory Consumer Safety Officer

Office of Device Evaluation

Center for Devices and Radiclogical Health



045005

Edwards

November 4, 2004

Office of Device Evaluation

510(k) Document Mail Center (HFZ-401)
Center for Devices and Radiological Health
Food and Drug Administration

2900 Corprate Boulevard

Rockville MD 28050

(b))

Sincerely,

ason Smith 6 {J
Senior Regulatory Affairs Specialist

Edwards Lifesciences
Edwards Lifesciences LLC

Ore Edwards Way - Irvine, CA USA 92614
Phene: 949.250.2500 - Fax: 949.250.2525 - www.cdwards.com




Edwards Lifesciences LLC November, 2004
510(k) Notification for the Vigileo APCO/QOximetry Monitor Page iv

Premarket Notification
Truthful and Accurate Statement*

(As required by 21 CFR 807.87(j))

I certify that, in my capacity as Senior Regulatory Affairs Specialist for Edwards
Lifesciences LI.C, | believe to the best of my knowledge that ali data and information
submitted in the premarket notification are truthful and accurate and that no material

fact has been omitted.

Signature]

y% Am:fz[, (/404

- Jason Smith

[Typed name]

November 4, 2004

[Date]

- I35

[Premarket Notification (510(k)) Number]

* Must be signed by a responsible person of the firm required to submit the premarket

notification (e.g., not a consultant for the 510(k) submitter).

Page  of

Page iv

CONFIDENTIAL



Edwards Lifesciences LLC November, 2004
510(k) Notification for the Vigilec APCO/Oximetry Monitor Page v

510(k) Number (if known):

Device Name: Vigileo APCO/Oximetry monitor

Indications for Use:

The Vigileo APCO/Oximetry monitor is indicated for use for continuously measuring
hemodynamic parameters such as cardiac output and oximetry to assess oxygen delivery
and consumption.

The Pressure Monitoring Kit with TruWave dual disposable pressure transducer is
indicated for use in intravascular pressure monitoring. It is also indicated for use with
Edwards pulse pressure based cardiac output monitoring devices or hardware to measure
cardiac output.

Prescription Use X AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page 1 of

Page v

CONFIDENTIAL



Medical Device User Fee Cover Sheet - Form FDA 3601 Page | of 1

Form Approved OMB Mo, 08100511 Expiration Date: August 31, 2006 See nstructions for OMB Statement

DEPARTMENT OF HEALTH AND HUMAN SERVICES ©)@)
FOOD AND DRUG ADMINISTRATION

PAYMENT IDENTIFICATION NUMBER:
MEDICAL DEVICE USER FEE COVER SHEET [Write the Payment Identification Number on your check.

A completed Cover Sheet must accompany each original application or supplement subject to fees. The following actions must be 1aken fo
properly submit your application and fee payment:

=y

Electronically submit the completed Cover Sheet fo the Food and Drug Administration (FDA) before payment is sent.

2. include a printed copy of this completed Cover Sheet with a check made payable to the Food and Drug Administration. Remember
that the Payment Identification Number must be written on the check.

3. Mail Check and Cover Sheet to the US Bank Lock Box, FDA Account, P.O. Box 956733, St. Louis, MO 63195-6733. (Nofe: in no
case should payment be submilted with the application.)

4. If you prefer to send a check by a courier, the courier may deliver the check and Cover Sheet to: US Bank, Attn: Government
Lockbax 956733, 1005 Convention Plaza, St. Louis, MO 63101, (Note: This address is for courier delivery only. Contact the US
Bank at 314-418-4821 if you have any questions concerning courier delivery.)

5. For Wire Transfer Payment Procedures, please refer to the MDUFMA Fee Payment Instructions at the following URL:
http:/rwww.fda.govicdrh/mdufmalfags.hitnmi#3a. You are responsible for paying all fees associated with wire transfers.

5. Include a copy of the completed Cover Sheet in volume one of the application when submitting to the FDA at either the CBER or

CDRH Document Mail Center.

1. COMPANY NAME AND ADDRESS {Include name, street 2E
address, city, state, country, and post office code) (b)(4)
EDWARDS LIFESCIENCES 2.1 E-MAIL ADDRESS
ONE EDWARDS WAY [(b)(4) |

IRVINE, CA 92614
2.2 TELEPHONE NUMBER (Include Area Code)

(b)(4)
1.1 EMPLOYER IDENTIFICATION NUMBER (EiNj

(b)(4) 2 3 FACSIMILE (FAX) NUMBER {inciude Area Code)
b)(4

3. TYPE OF PREMARKET APPLICATION {Select one of the foilowing in each column; if you are unsure, please refer to the application
descriptions at the following web site: hlip:/www fda gov/oc/mdufma

Select zn application type: 3.1 Select ong of the types below:
Premarket notification (510(k}); except for third party reviews M Original Application

D Biologics License Application {BLA)

[:l Premarket Approval Application (PMA)

[:I Modular FMA

D Product Development Protocol (PDP}

L1 premarket Report (PMR)

Supplement Types:
B Efficacy (BLA)

Panel Track (PMA, PMR, PDP)
[ '] Real-Time {(PMA. PMR, PDP)
[] 180-day (PMA, PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this status.)

D YES, | meet the small business criteria and have submitted the MNO. i am not a small business
required qualifying documents to FDA

4.1 If Yes, please enter your Small Business Decision Number:

5.18 THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.

I:] This application is the first PMA submitted by a qualified small D The sole purpese of the application is to support
business, including any affiliates, parents, and partner firms conditions of use for a pediatric population

D This biologics application is submitted under section 351 of the L_J The apptication is submitted by a state or federal
Public Health Service Act for a product licensed for further government entity for a device that is not to be distributed
manufacturing use only commercizally

6. 1S THiS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN A
PEDIATRIC POPULATION THAT NOW PROFOSES CONDITION OF USE FOR ANY ADULT POPULATION? (If so, the application is
subject to the fee that applies for an original premarket approval application (PMA).)

[(Tves Mo

7. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION (FOR FISCAL YEAR 2005}

(b))

Form FDA 3601 (08/2003)

.717/

htips://fdasfinapp4.fda.gov/CFAPPS/mdufma/coversheet/Index cfm?fuscaction=fuse Rpt(.. 10/19/2004



Edwards Lifesciences LLC

510(k) Notification for
Vigileo APCO/Oximetry monitor

Edwards

Trade Name:
Model Numbers:
Manufacturer:

Est. Regist. No.:

Classification Name:

Regulatory Class:
Date:

'Vigileo Arterial Pressure Cardiac Output/Oximeiry monitor

MIHM1, MIHM1P
Edwards Lifesciences LLC
2015691

Single-Function, Preprogrammed Diagnostic Computer
(21 CFR 870.1435)
I

November 4. 2004

Edwards and Vigileo are trademarks of Edwards Lifesciences registered in the U.S.
Patent and Trademark Office.

CONFIDENTIAL
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Edwards Lifesciences LLC
510(k) Notification for the Vigileo APCO/Oximetry monitor

November, 2004

I. General Information

A.

D.

Product (Trade) Name

Vigileo APCO/Oximetry monitor
Model Numbers: MIHM1, MIHMI1P

Edwards Dual Disposable Pressure Transducer (DDPT)
Model Number: MHDOG2NCT

Common, Usual or Classification Name

Monitor: Single-Function, Preprogrammed Diagnostic Computer (21 CFR

870.1435)

DDPT: Extravascular Blood Pressure Transducer (21 CFR 8§70.2850)

Establishment Registration Numbers

Edwards (Irvine): 2015691 (0)4)
®)@) C

Address of Manufacturers

Monitor:
Edwards Lifesciences LLC (b)(4)
One Edwards Way
Irvine, CA 92614-5686

DDPT:

Edwards Lifesciences LLC
One Edwards Way
Irvine, CA 92614-5686

Address of Sterilization Site (DDPT only)

(b))

CONFIDENTIAL

Page 1



Edwards Lifesciences LLC November, 2004
540(k) Notification for the Vigileo APCO/Oximetry monitor

E.

Device Classification

This generic device (Vigileo monitor) has been classified as Class 11 by the
Circulatory System Device Panel (21 CFR 870.1435), product code DXG.
The DDPT has been classified as Class I by the Circulatory System Device
Panel (21 CFR 870.2850), product code DRS.

Reason for Submission
Edwards Lifesciences LLC intends to market the Vigileo Arterial Pressure

Cardiac Output/Oximetry monitor (hereafter known as the Vigileo monitor).

Edwards Lifesciences LLC intends to market the Edwards Dual Disposable

Pressure Transducer (hereafter abbreviated as DDPT).

Predicate Device Identification

The Vigileo monitor and DDPT, the subjects of this notification, are

substantially equivalent! to:

The term "substantial equivalence” as outlined in this premarket notification and the
supporting information pertaining to equivalence are intended only to demonstrate
equivalence to the predicate products for the purpose of obtaining clearance of the device
pursuant to the Federal Food, Drug and Cosmetic Act. Reference to equivalence as
outlined in this submission is in no way related to the term "equivalent” or similar
terminology as outlined in patent laws.

Page 2

CONFIDENTIAL



Edwards Lifesciences LLC
510(k) Notification for the Vigileo APCO/Oximetry monitor

November, 2004

510(k) No. | Device | How Is It a Predicate?
Monitor
K040287 Vigilance Continuous Cardiac The Vigileo monitor uses the same
Output/Oximetry/Continuous End technology to measure oximeiry as
Diastolic Volume monitor does the Vigilance monitor.
KO011238 Metracor RODA Monitoring System | Like the RODA System, the Vigileo
monitor measures cardiac output via
arterial pressure through a radial
artery catheter connection without the
need for calibration.
DDPT:
K925638 Phoenix Disposable Pressure The DDPT design consists of two

Transducer (DPT)

Phoenix transducers glued together,
with some other minor design
changes to accommodate the DDPT’s
new intended use.

H. Compliance with 513/514

Federal Food, Drug and Cosmetic Act.

No performance standards have been established under Section 514 of the
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I1. Safety and Effectiveness Summary

A. 510(k) Summary

A 510(k) summary for the Vigileo monttor is provided in Appendix A in
compliance with 21 CFR 807.92.

B. Class III Certification

Class III Certification is not applicable to this device.
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III.

Proposed Labeling and Advertising

A.

Package Labels

The package labels for the Vigileo monitor and DDPT are provided in
Appendix B.

Device Labels

The device labels for the Vigileo monitor and DDPT are provided in Appendix
B.

Patient L.abels

There are no patient labels for this device.

Statement of Intended Use

The Vigileo monitor is intended to measure-arterial pressure cardiac output
and oximetry. The monitor also calculates hemodynamic and oxygenation

parameters.

The DDPT is intended to measure intravascular pressures. It 1s intended to
transmit those pressure readings to both a standard blood pressure monitor and

to the Vigileo monitor.

Instructions tor Use

The instructions for use (Operator's Manual) of the Vigileo monitor and DDPT

are provided in Appendix B.

Advertisement or Promotional Materials

No advertising has been developed for the proposed monitor.
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G. MRI Compatibility
Like the predicate devices, the Vigileo monitor does not directly contact the
patient. In the event that a patient should require MRI, the monitor would be
disconnected from the DDPT and the patient transported without it.

Therefore, MRI compatibility is not applicable.
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IV. Device Description

A.

General Description, Compounents and Specifications

The Vigileo monitor is a microprocessor-based instrument that, when
connected to a DDPT, continuously measures arterial pressure cardiac output
(APCQ). When connected to an Edwards oximetry catheter, the monitor
measures oxygen saturation (oximetry). The monitor also calculates other
derived parameters including cardiac index (CI), stroke volume (SV), stroke
volume index (SVI), stroke volume variation (SVV), systemic vascular

resistance (SVR), and systemic vascular resistance index (SVRI).

The Vigileo monitor is used with accessories that include a Patient APCO
Cable (for cardiac output measurement), Optical Module (for oximetry) and
various cables for receipt and transmission of data to/from other monitors. All

of these accessories, except the APCO cable, are the same as those used with

_tHe predicate Vigilance monitor. The APCO cable has a proprietary connector

that can only be used with the DDPT to transmit pressure signals to the
Vigileo monitor. In addition, the Vigileo also has an available adapter plate
that can be used to secure the monitor to a compatible stand, wall mount, Oor

countertop.

(b))
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(b))
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(b))

B. Diagrams, Engineering Drawings, Photographs
Drawings of the Vigileo monitor assembly and DDPT are provided in

Appendix D.

C. Device Sample
Due to the nature of this product, a sample of the device is not provided with

this document.

D. Service or Operator’s Manual

The Operator's Manual for the Vigileo monitor is provided in Appendix B.
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V. Comparative Information

A. Labeling
The labels for the Vigileo monitor are similar to those for the predicate
Vigilance monitor. The shipping and product labels differ in the name of the
product, model number and different patent numbers. The monttors have very
different labels for the front- and rear-panel keypad buttons and connectors
(described in the Operator’s Manuals). The Vigileo front and back

keypad/buttons are shown below. This is the Vigileo front panel:

CO Framns Qximetiy Frame

Muttipurpose frame

Stulus Franes
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Figure .
Number Symbol Description
o . . Edwards Lifesciences logo
. Foswards Bitescences. s
AC Label: Whan tis &, it indicates the powe!
'@ @ cord is connected to an external AC power
2 SOLICE.
Push Buttan. Power ONIOFF Power ONY
/i STANDBY push button, referred toin the text as
3 e CN/OFF.
Fush Buston: Start printer
; |
Push Buiton: Siience alarm
5
Navigaticn knok
6

Figure 2-2 Vigiteo Monitor Rear Panel Labels
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Figure o
Number | Symbol Description _
Connector Guide: Use to align connector cazie to
1 ' riachine.
e Type B Equioment. Sguiomen: protecied against
3 * glectric shock.
Cornnector [dentification: Opical Module
3 carnection
Connector Analog oltpu®
4
Connector: Anatog input
5
Connector: USB port
6
Connector;, Segial COM Port
7
Caution: Read accompanying documents
]
Type CF Eguipmant. Zquipmen: is proteciad
against electric shock, having an F-iype isofated
(foating) applied part. Intended for direct cardiac
9 apgplication.
Connector ldentification; APCO conhaclor
10 APCO
Y Conneclor 1dentification: Thermodilution
.-? connector (future option)
11 TPTD
. Degree of case waterproofing. Case provides
12 _X "1 protecions against vertically falling water drops
Alternating Current Ycltage
13
{ET;E) ETL Cerfification
14 S
Caution: Federat {USA} [aw restriczs this device to
use by, or on the order of, 3 physician.
15
— . N Edwards Lifesciences logc
i B8 | oovoands Dafoscionces g
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Figure L
Mumber | Symbol Description
o Repdacerment fuse specification
17 =
o Equipatentia! Grounding Past The =qGuipctential
6 Grounding Post may be used by faciliies as
reguired hy their procedures.
18 [Refer to sarvice manuall
Atwention: Risk of elactric shock
19
Authorized representative in the European
20 Conmnity
s Refurhished unit
_,i Part number
21 =7 Model designation
¢ b ‘ Dae of Manufacturs
O A
22 Sorid Number
CE mark: Certification {o Annex I of EC Directive
23 No. 92422 EEC concerning medical devices.

This is the front panel of the Vigilance monitor:
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v o

™

_ABEL

D R T Ak
w.n.sywxn

G

8

AC POWER INPUT

Use only the power cord supplied with the
monitar. This connector arcepts AC power
ranging from 100 to 240 VAC, 50/600 Hz.

CAUTION

Far sake operation, see Section 37 por
instructions before connecting other
devices,

ANALOG OUT

These 2 connectons provide the user with
selectable analog signals for output to a
chart recorder or other instruments via a
1/% inch miniature phone plug.

ANALOG IM

These 4 connectors provide the instrament
with inpat signals from other equipment
via 178 inch miniature phone pligs.

COMLCOM2

These 2 connectors allow for connecting the
Instrument ko a printer, or other

clinical instrument, or other manufackurer’s

S UINE s, v '-.'-puu PO O SRR ATRT 14 R )

v 16 Aram
l
G

10.

",
. EQUIPCTENTIALITY GROUND
13.

l 100034

!
1l 312 8

CAUTION

To reduce the risk of electric shock, DO
NOT remiove back. Refer servicing to
qualified service personnel.

INSTRUMENT SERIAL NUMBER
Numerical identification required when
contacting Edwards Technical Support,

HANDLES

The plastic handles provide -.omenleut
portability For the instnament.

FAN QUTPUT
Upening allows For air output from the
instrurment fan,

CAUTION
Replace fuse as marked.

FUSE HOLDER

ECG MONITOR IN

This connector provides the mstrument
with the ECU input signal from a bedside
monitor via 174 inch muniature phone plug.
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This is the back panel of the Vigilunce monitor:

¥ ™
|
i
1
|
ABEL E
f |
i
[}
|
.f.,';n O &m. o
E‘:g‘ ""t“"’"
r 1 4 1 2
8 L) ;
8 7 132 56 410 " 3 1 8
AC POWER INPUT 6. CAUTION
Use only the power cord supplied with the To reduce the risk of electric shack, DG
monitor. This connector accepts AC power NOT remove back. Refer servicing to
ranglng from 130 o 24 VAC, 510760 He. qualiiied service personnal.
CAUTION 7. INSTRUMENT SERIAL NUMBER
For safe operation, see Section 3.7 for Numerical identification ﬂ@qmred when
instructions before connecting other devices. contacting Edwards Technical Suppott.
ANALOG OUT 8. HANDLES
These 2 connectors provide the user with The plastic handles provide convenient
selectable analeg signals for cutput toa portabilivy for e Wstrument.
chart recorder or other instruments viaa
1/% tnch maniatare phone plug ¢. FAN QUTPUT ]
Dypening allows for air output from the
ANALOG IN instrument fan.
These 4 connectors provide the instrument
with input signals from other equipment 10. CAUTION
via 178 inch miniature phone plugs. Replace fuse as marked.
COM1/COM2 11. FUSE HOLDER
These 2 connectors allow for coiedng the .
instrument to a printer, or other clinical 12. EQUIPOTENTIALITY GROUND
instrument, or other manufacturer’s 13. ECG MONITOR IN

instruments, via $-pin R5-232 connectors.

This connector provides the instrument
with the ECG input signal from a bedside
tnonitor via 1/4 inch miniatune phone plug,.

The labels for the DDPT are similar to those for the predicate DPT. The
shipping and product labels differ in the name of the product, model number,

and international symbols.
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The Operator’s Manual for the Vigileo monitor provides comparable
information for the proposed device as the predicate Vigilance's Operator’s

Manual. The main differences between the two Operator’s Manuals are listed

below.

e The Vigileo monitor does not measure as many parameters as the
predicate device, so the Vigileo's Operator’s Manual is shorter than the
predicate’s.

o Because the Vigileo monitor measures cardiac output in a much different
fashion than the predicate Vigilance, the Operator’s Manual has been
modified accordingly.

e The format has been changed and the instructions have been modified to
correspond with the Vigileo’s graphical user’s interface (GUI).

The DFU for the DDPT is almost identical to the DFU for the predicate DPT.
Changes were made to the new DFU to accommodate the design changes
between the two devices. (The most significant and obvious design change
being the fact that the DDPT is two DPTs glued together). The design
changes were made to accomplish the DDPT’s new intended use — to be used

in conjunction with the Vigileo monitor to measure cardiac output.

The labeling for the proposed Vigileo monitor and DDPT is provided in
Appendix B. The labeling for the predicate devices is provided in Appendix
C.

B. Intended Use

The proposed Vigileo monitor, like the predicate Vigilance monitor, is
intended to measure cardiac output and oximetry. The Vigileo monitor,
however, measures cardiac output via an arterial pressure waveform, while the
Vigilance monitor uses the thermodilution method to determine cardiac
output. Like the predicate Vigilance monitor, this system also calculates

hemodynamic and oxygenation parameters.
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The proposed DDPT, like the predicate DPT, is intended to measure
intravascular pressures. Unlike the predicate DPT, it is also intended to be

used in conjunction with the Vigileo monitor to measure cardiac output.

C. Physical Characteristics
The Vigileo monitor differs from the Vigilance monitor in its physical
specifications and configuration (see table below and Section V.A above).
While the hardware for the two devices differs, the proposed device has
comparable performance specifications to the predicate Vigilance device. In
addition, like the predicate Vigilance device, the Vigileo monitor has been

shown to meet UL and CSA as well as EMC requirements.

(b)4)
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D. Anatomical Sites

The Vigileo monitor is connected to the DDPT using an electrical cable. The
DDPT is attached to a radial or femoral artery catheter and a pressurized saline
bag using a peripheral tubing line. For oximetry readings, the Vigileo monitor
is attached, via an optical module, to an oximetry catheter which is placed
within the patient’s circulatory system. For cardiac output measurements, the
predicate Vigilance monitor is attached to a catheter that is placed in the
pulmonary artery for hemodynamic measurements. For oximetry readings, the
Vigilance monitor is attached, via an optical module, to an oximetry catheter
which is placed within the patient’s circulatory system. The predicate RODA

device is connected to an arterial catheter.

E. Target Population

The target populatioﬁ for this product, as with the predicate devices, includes

patients who require hemodynamic monitoring.

F. Performance Testing

Bench testing was performed to verify that the Vigileo monitor meets the same
specifications as the predicate Vigilance device. The cardiac output and

oximetry parameters were evaluated.

The test results (0)(4)

a. Cardiac Output Testing

1) DDPT Recognition and Cable Test

Method:
(b)(4)
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(b)4)

Results:

b)4 .
(b)) The units met the acceptance

criteria,
2) Absolute Pressure Display and Recording Fest

Method:

(b))
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Results:

(b)) The data

demonstrate that the Vigileo monitor displayed and recorded the correct

pressure values, within the specified tolerance limits, at a level of 95%

confidence for 99% of the population.

3) APCO Algorithm Repeatability Test

Method:

(b)4)
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Results:

(b)4)

(b)4) Therefore, the APCO algorithm meets its specification
(b)(4) as provided in the

4) APCO Algorithm Verification Test

Method:

(b))
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(b))

Results:

(b))

(b)(4) testing shows that the computations of the Vigileo monitor

match the computations of the APCO algorithm

(b)4)
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(b)4)

b. Oximetry Testing

Oximetry testing was conducted to evaluate the oximetry function of the

(b))

Vigileo monitor.

(b)4)

(b)4)

1) Oximetry Precision

Method:

(b))
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(b)4)

Results:

srecision was within the specification of +2 % as

indicated in the Vigileo monitor Operator’s Manual.

(b))
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C.

DDPT Testing

(b)4)

1) Leak Test

(b)4)

acceptance criterivi was 1

2) Axial Pull between the Transducers

(b))

CONFIDENTIAL
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(b)(4) this acceptance

criterion was met.
(b)(4)

3) Pull Strength between the Transducers and Backplate

(b))

a8 acceptance criterion was met.

4) Debubbling/Frequency Response

(b)4)
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(b)(4)

(b)

(4) Aacceptance criterion was met.

5) Pressure Verification

(b)(4)

acceptance criterion was met.

CONFIDENTIAL
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6) Metered Flow Rate

(b)4)

(b)(4) acceptance criterion was met.
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7) Fast Flush Flow Rate

(b)4)

(b)(4) acceptance criterion was met.

9) Capacitance Value Verification

(b)4)

(b)(4) acceptance criterion was met.

Conclusion:

The results of the bench testing demonstrate that the performance of the
Vigileo monitor meets the requirements for the monitor functions; these

oximetry requirements being the same as those for the predicate Vigilance

Page 37

CONFIDENTIAL




Edwards Lifesciences LLC November, 2004
510(k) Notification for the Vigileo APCO/Oximetry monitor

monitor, thus demonstrating equivalence with the predicate device. The
testing also demonstrated that the APCO performance met the reproducibility
specification. These results also demonstrate that the performance of the
DDPT meets the requirements for transducer functions, these requirements

being the same for the DDPT as they are for the predicate DPT.

2. Animal Testing

No animal testing was conducted for this submission.

3. Clinical Testing

a. Summary

(b)4)

(b)4) The primary objective of this study was to collect data for

bench assessment to evaluate bias and precision of the APCO algorithm

when compared to the well-accepted ICO method.

(b)4)
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(b))

b. Results and Conclusions

(b))
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(b))
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This is the Bland-Altman plot of the differences between APCO and ICO.
The mean bias was 0.55 I/min (indicated by the solid line) and the

precision was 0.98 I/min. The plot shows that variations in CO are tracked

similarly by APCO and ICO.

S
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This plot shows the results of the analysis comparing APCO to CCO. The mean
bias was 0.06 /min and the precision was 1.05 I/min. As in the table above, this

plot shows that variations in CO are tracked similarly by APCO and CCO.
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A Bland-Altman analysis on 21 subjects with 132 measurement pairs of
radial APCO vs. femoral APCO was conducted and displayed below. The

mean bias was -0.15 I/min and the precision was (.56 l/min.
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In order to assess the precision and bias of the APCO algorithm in high
(=5.0 /min) and low (< 5.0 I/min) cardiac output when compared to ICO,
the Bland-Altman plot below was generated. The plot on the left displays
the values for low cardiac output (142 samples, mean bias 0.59 I/min,
precision of 0.92 1/min). The plot on the right displays the values for high
cardiac output (153 samples, mean bias 0.51 1/min, precision of 1.03

I/min).
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This plot shows the results of the analysis comparing CCO to ICO. The

mean bias was 0.50 I/min and the precision was 0.66 l/min.

S0 050W-08EpR . T NSEES

The data from the comparisons between APCO and currently accepted CO
techniques (ICO and CCO) show that APCO has clinically acceptable
accuracy and precision results. Likewise, the comparisons between radial
and femoral APCO measurements shows that the APCO algorithm works
well in either access site. Based on this, either arterial monitoring line
may be used for CO measurement with the APCO algorithm. The

comparisons between high/low APCO vs. high/low ICO values show
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negligible difference in the bias and precision in the analyses between CO

ranges.

G. Safety Characteristics
Testing has been conducted on the Vigileo monitor to demonstrate compliance
with the safety standards of Underwriter’s Laboratories (UL) and Canadian
Standards Association (CSA). In addition, the monitor has been demonstrated
to meet the requirements of EN60601-1:1990, A1:1993, A2:1995 for safety of
medical electrical equipment; EN60601-1-2:2001 for electromagnetic
compatibility; EN60601-1-1: 2000 for safety of electrical medical systems and
EN60601-2-49: 2001 for safety of multifunction monitoring equipment. The
safety characteristics for the proposed monitor are equivalent to that of the |

predicate Vigilance device.
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IX. Specific Standards and Guidances

A. List of Applicable Standards and Guidances

The following FDA Guidance document was used in the preparation of this

premarket notification.

Guidance for FDA Reviewers and Industry, Guidance for the Content of
Premarket Submissions for Software Contained in Medical Devices,
Issued May 29, 1998.

In addition, the Vigileo monitor complies with the following standards:

EN60601-1:1990, A1:1993, A2:1995, Medical Electrical Equipment,
Part 1: General requirements for safety

EN60601-1-1:2000, 2" Edition, Medical Electrical Equipment, Part 1:
General requirements for safety — Collateral Standard Safety
Requirements for Medical Electrical Systems

EN600601-1-2:2001, Medical Electrical Equipment, Part 1-2; General
requirements for safety — Collateral Standard. Electromagnetic
Compatibility. Requirements and Tests) o
EN60601-2-49:2001, Medical Electrical Equipment, Part 2-49:
Particular Requirements for the Safety of Multifunction Patient
Monitoring Equipment

UL 60601-1-1 Medical Electrical Equipment, Part 1: General
Requirements for Safety

CAN/CSA No. 601.151-94 (IEC601, Amendment 1:1991) Supplement
No 1-94 to CAN/CSA €22.2 No. 601.1-M990, Electromedical
Equipment, Canadian Standards Assoctation

The DDPT complies with the following standards:

ANSIAAMI BP 22, Blood Pressure Transducers, 2™ edition, 1994.
FDA General Program Memorandum No. G95-1: Required
Biocompatibility Training and Toxicological Profiles for Evaluation of
Medical Devices.

ISO 10993-1: 1994 Biological evaluation of medical devices — Part 1
Selection of tests.
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B. Kit Certification

Neither the Vigileo monitor nor the DDPT are part of a kit, therefore this

section 1s not applicable.
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510(k) Summary

Edwards Lifesciences LLC
One Edwards Way
Irvine, CA 92614-5686

Jason Smith, Senior Regulatory Affairs Specialist

November 4, 2004

Vigileo Arterial Pressure Cardiac Output/Oximetry
(APCO/Oximetry) Monitor

Edwards Dual Disposable Pressure Transducer (DDPT)

Monitor:

Single-Function, Preprogrammed Diagnostic Computer
(21 CFR 870.1435)

Transducer:

Extravascular Blood Pressure Transducer (21 CFR
870.2850)

Monitor:

Vigilance Continuous Cardiac Output/Oximetry/Continuous
End Diastolic Volume (CCO/SvQ,/CEDV) Monitor

Metracor RODA Monitoring System

. Transducer:

Phoenix Disposable Pressure Transducer

The Vigileo APCO/Oximetry monitor iS a miCroprocessor-
based instrument which, when connected to a DDPT,
continuously measures arterial pressure cardiac output
(APCQ). When connected to an Edwards oximetry catheter,
the monitor measures oxygen saturation (oximetry). The
monitor also calculates other derived parameters including
cardiac index, stroke volume, stroke volume index, stroke
volume variation, system vascular resistance, and systemic
vascular resistance index.

The Vigileo APCO/Oximetry monitor is intended to measure
arterial pressure cardiac output and oximetry. The monitor
also calculates hemodynamic and oxygenation parameters.

The DDPT is intended to measure intravascular pressures. It
is intended to transmit those pressure readings to both a
standard blood pressure monitor and to the Vigileo monitor.

Both the Vigileo APCO/Oximetry monitor and the DDPT
have been demonstrated to be as safe and effective as the
predicate devices for their intended uses.
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Functional/Safety  Both the Vigileo APCO/Oximetry Monitor and the DDPT

Testing: have successfully undergone functional testing as well as
electrical safety testing. They have been shown to be
equivalent to the predicate devices.

Conclusion: The Vigileo APCO/Oximetry Monitor and DDPT are
substantially equivalent to the predicate devices.

e ST Wl oy

4son Smith Date
enior Regulatory Affairs Specialist

Edwards Lifesciences LL.C
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Using This Manual
The Vigileo monitor operator's manual comprises 12 chapters and eight Appendices.
Each chapter provides the information relevant to a specified monitoring function or
input/output processing. Although this results in some duplication between chapters,
the manual design minimizes the look-up time for setup and operation of any
monitoring feature.

Rev. 001

Chépter

" Description.

1

Vigileo Operational Environment: Includes an averview of the Vigileo
monitor modes, functions and interfaces between the monitor accessories.

Safety and Symbois; Includes definitions of WARNINGS, CAUTIONS, and
NOTES that are found in the manual, as well as illustrations of labels found on
surfaces of the monitor.

Quick-Start Guide to Operation: Provides experienced clinicians and users of
bedside monitors an immediate use of the manitor.

Unpacking, Installation and Initial Setup: Provides information about the
different accessories and options that may be used with the Vigifeo monitor.
Inciudes a description of the Power-On Self Test perfermance check of critical
hardware components.

Monitor Display, Controls, Alarms and Indicators: Provides details of the
monitor display screen layouts, keypad buttons, navigation knaob, front and rear
panel labels, how to customize the displays, and instructions for disabling,
enabling and sitencing alarms.

APCO Monitoring: Provides instructions for operating the monitor when using

the Arterial Pressure Cardiac Output (APCO) mode. includes instrument setup,
screen configurations, error messages. Also provides a guide to operator
troubleshooting when in the CCO mode.

Oximetry: Describes procedures for calibration and operation of oximetry
(oxygen saturation) measurement in the Vigifeo monitor.

Monitor Status and Configuration: Describes screen and port configurations
and provides information on setting up monitor features.

Date and Time: Describes the Date and Time Frame and provides instructions
for setting the date and time as well as restoring defaults.

10

Data Display: Describes the various monitor frames monitor display screen
layouts.

1"

Reports: A grey scale bit map of the screen can be sent to a printer via the
USB Port.

12

Troubleshooting: Lists faults and alerts and their appropriate references for
suggested operator action.

Edwards Lifesciences
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Vigileo Monitor Operator’s Manual

1.1 Indications for Use

1.2 Overview

The Vigileo monitor allows the clinician to continuously measure hemodynamic
parameters such as cardiac output and oximetry to assess oxygen delivery and
consumption.

The Vigileo monitor is a minimally invasive monitoring platform that measures
APCO (arterial pressure cardiac output), venous oxygen saturation (both central -
ScvO; and mixed - Sv0,), and SV (stroke volume), as well as derived continuous

SVR when interfaced with the appropriate bedside monitors. Calibration for ScvO,/
Sv0O, is required, whereas APCO has AutoKal or manual calibration options. This

monitor, in conjunction with other bedside monitors and clinical assessment, assists in
assessing the patient’s status, and determining the need of and adequacy of therapy in
the management of eritically il patients,

The Vigileo monitor is suitable for use in the patient environment as indicated

1n IEC 60601-1-1.

WARNING

Read this manual carefully before attempting to use'the Edwards

‘ WARNING
Use of the Vigileo monitor is restricled to one patient at a time.

Lifesciences Vigileo manitor.

1.2.1  Arterial Pressure Cardiac Output (APCO)

The Vigileo monitor uses the arterial pressure waveform to continuously measure
cardiac output. The variability of the pulse pressure is measured. This variability,
when scaled with the appropriate vascular compliance measure, is equal to the stroke
volume. The cardiac output is computed by multiplying the measured stroke volume
by an estimate of pulse rate determined from the pressure waveform.

1.2.2  Oximetry - Central Venous Oxygen Saturation (Scv0,)/
Mixed Venous Oxygen Saturation (SvO,)

The Vigileo monitor measures both central venous oxygen saturation (ScvO,) and
mixed venous oxygen saturation (Sv0,) using a spectrophotometric technique. It uses

light-emitting diodes (LEDs) to transmit light in the red and infrared spectra through
an optical fiber in a central venous catheter to the blood. The light is reflected back
from the venous blood through a separate optical fiber in the catheter to an optical
module. The amount of light reflected is primarily dependent on the color, which is
due to the amount of oxygen bound to the hemoglobin and the amount of red blood
cells present. The reflected light is electricalty measured by the menitor and analyzed
to determine ScvQ,/SvO, by detecting color changes in the red blood cells.

Rev., 001
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Vigileo Operational Environment

1.3 Vigileo Monitor Operator's Manual

The Vigileo monitor Operator's Manual is intended for use with the Edwards

Lifesciences Vigileo monitor by trained critical care clinicians, nurses, and physicians
in any hospital environment where critical care is administered. These include, for
example, emergency rooms, intensive care units, cath labs, recovery rooms, and burn

units,

WARNING

A

Do not use a defibrillator while the monitor is connected to the patient,

This manual provides the operator with setup and operating instructions, device

mterface procedures, and limitations. It also provides instructions for all user
configurations and describes the operational environment in which the Vigileo

monitor can be installed. This includes connections and communications to devices

and monitors within that environment.

1.4  Vigileo Monitor Basic System Components

Figure 1-1 identifies monitor connection points.

Optical Module
(OM]

Analog Input

Ansiog Output -

IJSB (Printer)

Serial /O Part -

1-3

AC P ower Source

APCC Modul:

TPTD Cable
(future option)

Figure 1-1 Vigileo Basic System Components

Edwards Lifesciences

Keypad

B

Mavigation Knob

Rev. 001
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Vigileo Manitor Operator’s Manual

1.5 Acronyms and Abbreviations

The following acronyms and abbreviations are used in this manual.

Table 1-1 Acronyms, Abbreviations and Definitions

Abbreviation Definition _ Abbreviation Definition -

APCO Anterial Pressure Cardiac Qutput NVRAM Non Volatile Random Access
Memory

AutoKal Automatic calibration of the APCO PAC Pulmonary Artery Catheter

BP Biood Pressure POST Power on self test

BSA Body Surface Area PR Pulse Rate

Ci Cardiac Index Scvo, Central Venous Oxygen Saturation

co Cardiac QOutput SQl Signal quality Index

cvC Central Venous Catheter 8v Stroke Volume

CvpP Central Venous Pressure SVl Stroke Volume Index

DPT Disposable Pressure Transducer SvO, Mixed Venous Oxygen Saturation

EO Ethylene Oxide SVR Systemic Vascular Resistance

Hct Total Hematacrit SVRI Systemic Vascular Resistance index

HGB Total Hemoglobin svv Stroke Volume Variation

1.6 Symbols and Icons

The text includes a number of symbols thaf appear as markings on the Vigileo monitor
front and rear case panels. In addition, the safety warnings, cautions and notes in the
manual are printed with standard symbols/icons. See Chapter 2: Safety and Symbols
on page 2-1 for a list and description of the panel symbols and icons. In addition, a
complete list of all symbols used for the Figileo monitor labels is provided in Chapter
2. Additional symbols that appear on the screen are described in the appropriate

chapter.

Edwards Lifesciences
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Vigileo Monitor Operator’s Manual

2.1 Overview

This chapter describes the symbols that appear within the manual or in the product
labels, including those used to identify a warning, caution, or note. A list of all
warnings and cautions used in this manual is provided later in the chapter.

Chapter 2 also includes a listing of relevant standards to which the Vigifeo monitor

complies.

2.2  Safety Identifying Symbols

The terms warnings, cautions, and notes are graphically identified and have specific

Rev. 001

meanings as used in this manual..

WARNING

A

injury or death.

Advises against certain actions or situations that could result in personal

CAUTION

JA\

Advises against actions or situations that could damage equipment,
produce inaccurate data, or invalidate a procedure.

NOTE

Draws attention to useful information regarding a function or procedure.

Edwards Lifesciences



Safety and Symbols

2.2.1 Warnings

The following warnings are used in the Vigileo monitor Operator's Manual.
They are introduced in the manual where relevant to the function or procedure
being described.

Table 2-1 Warnings

Operational Safeiy‘ Requirements
WARNING

Read this manual carefully before attempling to use the Edwards
Lifesciences Vigileo monitor.

(Chapter 1)
WARNING

Use of the Vigileo monitor is restricted to one patient at a time.
(Chapter 1)

WARNING

Improper use of the Vigileo monitor could present a hazard to the patient,
Carefully read the “Warnings” section of this manual {(in Chapter 2: Safaty
and Symbols) before using the instrument.

(Chapter 3)

WARNING

The Vigileo monitor is intended for use only as an adjunct in patient
assessment. This instrument must be used in corjunction with patient
clinical signs and symptoms. Read this operator's manual carefully before
attempting to use the Edwards Lifesciences Vigifeo monitor.

(Chapter 3, 4)
WARNING

Explosion Hazard! Do not use the monitor in the presence of ftammable
anesthetic mixture with air or with oxygen or nitrous oxide.

(Chapter 4)
WARNING

The analog and digital communication ports of the monitor share a
common greund that is isolated from the catheter interface electronics.
When connecting Lt dovicss Lo the Vigileo monitor, all devices
should be provided with isolated power to avoid compromising the
electrical isolation of any of the connected devices.

(Chapter 4)
WARNING

Make sure the Vigileo monitor is securely mounted, and that all cords and
accessory cables are appropriately arranged o minimize the risk of
damage to patients, users or the equipment.

(Chapter 4)
WARNING

To prevent injury, do not use a damaged Vigileo monitor or accessory.,
{Chapter 4}

> > > > > > >
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Table 2-1 Warnings
WARNING

Do not use a damaged catheter or one with exposed electrical contacts.
(Chapters 4, 7)

WARNING

Do not use any catheter that has been used previously.
{Chapter 4)

WARNING

Do not use extension cords or multiple socket devices to connect power to
the monitor. Do not use any other detachable power cords other than the
power cord provided.

{Chapter 4)
WARNING

Do not use the Vigileo monitor as a pulse rate or blood pressure maonitor,
{Chapter 6)

WARNING

Do not turn off the alarms in situations in which patient safety could be
compromised,

(Chapters 6, 7)
WARNING

The Vigileo monitor contains no user-serviceable parts. Removing the
cover or any other disassembly will expose you to haZardous voltages.
{Appendix E)

WARNING

Shock or fire hazard! Do not immerse the Vigilfeo monitor or cables in
any iiquid solution. Do not allow any fluids to enter the instrument.

{(Appendix E)
WARNING

The Vigileo manitor should not be used adjacent to or stacked with other
equipment. If adjacent or stacked use is necessary, the Vigileo monitor
should be observed ta verify normal operation in the configuration in which
itis used.

(Appendix F)
WARNING

There are minimum amplitudes for the Vigileo monitor to measure
physiological signals. Operation of the equipment below the minimum
amplitudes may cause inaccurate results.

(Appendix F)

> > > > >
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Table 2-1 Warnings

Accessories Usage Requirements

WARNING

Do not use a defibrillator while the monitor is connected to the patient.
(Chapters 1, 4, 6)

WARNING

Do not use any Disposable Pressure Transducer that has been used
previously.

{Chapter 4)

WARNING

Refer to the directions for use provided with each catheter for specific
instructions on catheter placement and use, and for refevant WARNINGS,
CAUTIONS and NOTES.

(Chapter 4)

WARNING

Use of accessories, transducers, and cables other than those specified
may result in increased emission and/or decreased immunity of the Vigifeo
monitor.

(Chapter 4, Appendix F)

WARNING

Make sure all equipment and accessories connected to the manitor are
properly grounded.
(Chapter 4)

WARNING

Refer to the directions provided with each accessory for specific
instructions on accessory placement and use, and for relevant
WARNINGS, CAUTIONS, and SPECIFICATIONS.

(Chapters 4, 7}

WARNING

Refer to the directions for use provided with each Disposable Pressure
Transducer for specific instructions on Disposable Pressure Transducer
placement and use, and for relevant WARNINGS, CAUTIONS and
NOTES.

(Chapter 4)

WARNING

Do not use a damaged Disposable Pressure Transducer or one with
exposed electrical contacts,

(Chapter 4)

> > > > > > b rh

WARNING

All lEC/EN 60950 equipment, including printers, must be positioned no
closer than 1.5 meters to the patient's bed.

Printers must have an ITE Class Il power supply.

{Chapter 11)

Edwards Lifesciences Rev. 001
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Rav. 001

Table 2-1 Warnings

WARNING

Connect only accessories that have been qualified as part of the Vigileo
monitoring system.
{Appendix A}

Monitor Maintenance

A

WARNING

The Vigileo monitor contains no user-serviceable parts. Removing the
cover or any other disassembiy will expose you to hazardous voitages.

(Appendix E)

2.2.2 Cautions

The following cautions are used in the Vigileo monitor operator's manual. They
are introduced in the manual where relevant to the function or procedure being

described.

Table 2-2 Cautions

Monitor Operation .~ .

VAN

CAUTION

Inaccurate APCO cardiac output measurements can be caused by factors
such as:

+ ‘Improperly zeroed and/or leveled transducer

«  Over or under damped pressure lines

» Excessive variations in blood pressure. Some examples that cause BP
variations include, but are not limited to:

*  Post cardioputmonary bypass surgery status
*  Intra-aortic halloon pumps
= Any diinical situation where the arterial pressure is deemed inaccurate
+ Excessive patient movement
+ Electrocautery or electrosurgical unit interference
{Chapter 3}

CAUTION

The anly way 1o remove powe. [giv. e meniter is to unplug the wower
cord fram its power suurce.

(Chapters 3, 4)

>

CAUTION

Performing an in vitro calibration after the catheter has been inserted into
the patient will yield erroneous calibration.

(Chapters 3, 7)

CAUTION

The catheter and the calibration cup must be dry for an accurate /n vitro
calibration. Flush the catheter lumen only after the in vitro calibration has
been completed.

{Chapters 3, 7}

29 R
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Table 2-2 Cautions
CAUTION

Do not expose the Vigileo monitor to extreme temperatures.
{Chapter 4)

When connecting the Vigileo monitor to any external device, refer to the
device's instruction manual for complete instructions. Verify proper
operation of the system before clinical use.

(Chapter 4)
CAUTION

Frior to catheter insertion, refer to directions for use provided with each
catheter for complete description, instructions, warnings, cautions and
specifications.

(Chapter 4)

CAUTION

Do not use the monitor as a hand-held device.
(Chapter 4}

CAUTION

Use Edwards-compatible accessories only to avoid damage to the manitar
and to ensure accuracy of patient information.

{Chapter 4)
CAUTION

Prior to connection of the pressure transcducer, refer to directions for use
provided with each Disposable Pressure Transducer for complete
description, instructions, warnings, cautions and specifications.

{(Chapter 4)
CAUTION

Always grasp the connector, not the cable, when connecting or discon-
necting the cable.

{Chapter 8)
CAUTION

Do not twist or bend the connectors.
(Chapter 6)

CAUTION

Do not disconnect the optical module while calibration and patient data are
being transferred from the Vigifeo monitor.

{Chapters 7, 10)

>DEDE DD D DD
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Table 2-2 Cautions

A\

CAUTION

The accuracy of continuous SVR depends upon the quality and accuracy
of the CVP data transmitted from the external monitors. Since CVP analog
signal quality from the external monitor cannot be validated by the Vigileo
Monitor, actual values and the values (including all derived parameters)
displayed by the menitor may not be consistent. Refer to the external input
device operator's manual for detailed information regarding accuracy,
calibration, and other variables which may impact the analog output signal
from the external monitor.

(Chapter 8)

>

CAUTION

In order to avoid data corruption, always disconnect the patient cable and
optical module from the Vigileo monitor before using a defibrillator.

‘Monitor Mainténarice

(Chapter 10}

CAUTION

Do not obstruct the Vigifec monitor ventilation openings.
(Chapter 4)

CAUTION

Conduet periodic inspections of all cables for defects. Do not coil cables
tighfly when storing.

(Appendix E)

CAUTION

You can lightly wipe the top, bottom and front surfaces with the cloth, but
the monitor screen and its accessories MUST NOT have liquid poured or
sprayed directly on them.

(Appendix E)

> Dy D D>

CAUTION
DO NOT:

* allow any liquid to come in contact with the power connector, fuse
holder, or switches

* ailow any liquid to penetrate connectars or apenings in the case.

* clean the monitor's rear panet

If any fiquid does come in contact with any of the above mentionad iterms,
DO NOT attempt to operate the monitor. Disconnect power immediately
and call your local Edwards Representative.

(Appendix E)

CAUTION

DO NOT attempt to clean the rear panei of the monitor.
(Appendix £}

> D

CAUTION

Do not steam, radiate, or EO sterilize.
Do not immerse.
(Appendix E)

Rev. 001
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Table 2-2 Cautions

CAUTION

If any electrolytic soluticn is introduced into the transducer connector of
the cable while it is connected to the monitar and the monitor is turned on,
the excitation voltage can cause electrolytic corrosion and rapid degrada-
tion of the electrical contacts.

(Appendix E)

CAUTION

Do not immerse the connector in detergent, isopropyl alcohol, or glutaral-
dehyde.

(Appendix E)

CAUTION

Do not immerse the connector in these cleaning agents.
(Appendix E)

SENENEES

CAUTION

Do not use a hot air gun to dry the connector.
(Appendix E}

2.3 Monitor Case Symbols

This section illustrates and describes all symbols included on the surfaces of
the Vigileo monitor. Their locations are shown in Figure 2-1 (front panel) and
Figure 2-2 (rear panel).

(>

NOTE

Additional symbols that appear on the monitor screen are described in the
appropriate chapters.

Edwards Lifesciences Rev, 001
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2.3.1 Monitor Front

B Fdwards Ly

CO Frame Oty Frama ; L 3

Regtipurpass Frame

Figure 2-‘1 Vigii'eo Monitor Front Panel Symbois

Table 2-3 Monitor Front Symbols and Connectors

Figure : S
Number -Description
Edwards Lifesciences logo
1
AC Label: When it is lit, it indicates the power
@ cord is connected to an external AC power
2 source.
: Push Bution: Powe: ON/OFF Power ON/
@ STANDBY push button, referred to in the text
3 as ON/OFF.
\ Push Button: Start printer.
4 3=
Push Button: Silence alarm
5
Navigation knob
6
Rev. 001 Edwards Lifesciences 210
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2.3.2 Monitor Back

12 13 14

17 18 19 20 21 22 23

Figure 2-2 Vigileo Monitor Rear Panel Labels

Edwards Lifesciences Rev. 001
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Table 2-4 Monitor Back Symbols and Connectors

Figure
- Number | Symbot ‘Description
Connector Guide: Use to align connector cable to
1 ‘ machine.
f. Type B Applied Part: Applied Part is protected
2 * against electric shack,
e Connector fdentification: Optical Module
3 ,' OM connection
Connector; Analog input
4
Connector: Analog output
5
Connector: USB port
6
Connector: Serial COM Port
7
4\ Caution: Read accompanying documents
8 /)__:‘; .
Type CF Applied Part: Applied Part is protected
! against electric shock, having an F-type isolated
(foating) applied part. Intended for direct cardiac
9 application.
s Connector Identification: APCO connector
10 APCO:
Connector Identification: Thermodilution connector
R (future option)
1 TPTD
: IPX Degree of case waterproofing: Case provides
12 o t protections against vertically falling water drops
Alternating Current Voltage
13
ETL Certification
14
Caution: Federal (USA) law restricts this device to
use by, or on the order of, a physician,
15
i sk oo 1 Edwards Lifesciences logo

Edwards Lifesciences
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Table 2-4 Monitor Back Symbols and Connectors

Figure .
Number | Symbol . Description
Replacement fuse specification
17 =
. Equipotential Grounding Post: The Equipotential
6 Grounding Post may be used by facilities as
. required by their procedures.
18 (Refer to service manual)
B Attention: Risk of electric shock
RS
- fip) Autherized representative in the European
20 Community
-?E'H(IREF- N Refurbished unit
TP £ | Part number
21 e e # | Model designation
s i | Date of Manufacture
22 Serial Number
L CE mark: Certification to Annex Il of EC Directive
23 : c €§‘ No. 93/422/EEC concerning medical devices.
Edwards Lifesciences Rev. 001
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2.4 Monitor Dispilay Symbols

The following symbols are displayed on the Vigileo monitor screen.

Table 2-5 Monitor Display Symbols

Symbol Description Color
* CO/C! Trend Indicator Yellow
FAN SevQ, Trend Indicator Purple
A SvO, Trend Indicator Light Blue
Alarming. Alternating
‘ Red/Gray
N
p Alarm Silence: The audible alarm for the parameter | Red
,‘ has been silenced for two minutes. (Alternating Red /
.

Gray if Alarming)

Ay X

£2%

Alarm Off: The audible alarm for the parameter has
been turned off. '

Red
(Alternating Red /
Gray if Alarming)

Signal Quality Indicator (SQ!) bar.
Normal

intermediate (moderately compromised)
Poor

Unacceptable

"Numeric 1,2,3, or 4 may appear in the |0\;VEST box

Green
Yellow
Red
Red

Rev. 001
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2.5 Shipping Container Symbols

The following table identifies symbols on the shipping carton that indicate
environmental conditions required for the care in handling of the packaged monitor
during shipping and storage.

Table 2-6 Shipping Container Symbols

Symbol

Description .

.

Keep contents dry.

Fragile. Handle with care.

-
=

This end up.

g

10%-95% RH

Do not expose cortents to environments above 95% RH or beiow 10% RH.

e

Do not expose contents to temperatures in excess of 70 deg C or below -25deg
C.

e

:’ﬁi‘

Keep away from direct sunlight.

2-15
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2.6 Standards Compliance

The Vigileo monitor complies with the following standards. See Appendix F:
Guidance and Manufacturer's Declaration on page F-1 for additional compliance

details.

Table 2-7 Standards Compliance

Standard

Compliant Provisions

ENG0601-1:1990/A1:1993/A2:1995/A13:1996
EN60601-1:1990/A1:2003/A2:1995/A13:1996
ENG0601-1-1:1990/A1:2003/A2:1995/A13:1986
ENE0601-1-2:2001
ENG0601-1-4:1996:2003/A2:1995/A13:1996
ENG0601-2-49:2001

Class | Equipment
Type B Applied Part
Type CF Applied Part

UL 80601-1:2003

Class | Equipment
Type B Applied Part

Type CF Applied Part

CAN/CSA-C22.2 No. 606.1-M90 (R2001)

Class | Equipment
Type B Applied Part
Type CF Applied Part

EN60529: /A1:2000

IPX1 Water Drip Protection

(=

NOTE

The Vigileo monitor is suitable for use in the patient environment as

indicated in EN 60601-1-1.

(=

NOTE

This equipment may be used in continuous operation.

Rev. 001
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3.1 Overview

3.2 Scope

This chapter provides information for immediate use of the Vigileo monitor and is
intended for experienced clinicians and users of bedside monitors.

The Quick Start Guide to Operation is intended oniy as a checklist for operating the
Vigileo monitor. Users should thoroughly read this manual before attempting to use

this instrument.

‘ WARNING

The Vigileo monitor is intended for use only as an adjunct in patient assessment.
This instrument must be used in conjunction with patient cliricai signs and
symptomns. Read this operator's manual carefully before attempting to use the
Edwards Lifesciences Vigileo monitor.

Before using the Figileo monttor, thoroughly read the directions for catheter use
provided with each catheter for complete description, instructions, warnings, cautions,
and specifications.

Accessory equipment connected to the monitor must be certified according to IEC/EN
60950 for data-processing equipment or IEC/EN 60601-1 for electromedical
equipment. All combinations of equipment must be in compliance with IEC/EN
60601-1-1 systems requirements.

‘ WARNING
Improper use of the Vigilec monitor could present a hazard to the patient.

Carefully read the "Warnings™ section of this manual (in Chapter 2: Safety
and Symbols) before using the instrument.

3.3 Starting Operation

Rev. 001

1. Attach the power cord securely to the Vigileo monitor. Connect the other end to an
AC power outlet. The AC indicator will ([luminate.

>
Al
o

2. Press Cz‘ " on the front panel to turn the Figileo monitor ON. The screen will dis-

play an opening message, indicating that a Power-On Self-Test (POST) is being
performed.

f CAUTION
The only way to remaove power from the monitor is to unplug the power

cord from its power source.

Edwards Lifesciences 3.2
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Quick Start Guide to Operation

3.3.1 Entering Patient Information and BSA

When the POST has completed and no malfunction has been detected, the monitor
displays the patient information and body surface area (BSA) entry screen. Patient
information must be entered before cardiac output monitoring can oceur.

Figure 3-1 Patient Data Entry Screen

1. Retate and press the navigation krob to select the desired entries.

2. Press Ceontinue to confirm selection. The Home screen displays.

NOTE

t @ If power is restored within 60 seconds, the Vigileo monitor will attempt to
g APCD T wae nunning when power was lost. The monitor will also
attempt to recall SvO, calibration data from the Optical Module if i was

calibrated when power was lost.

Edwards lLifesciences Rev. 001
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3.4 Monitoring ScvO./Sv0O,

Rev. 001

CAUTION

Performing an in vitro calibration after the catheter has been inserted into
the patient will yield erroneous calibration.

ﬁ CAUTION

The catheter and the calibration cup must be dry for an accurate in vitro
calibratior. Flush the catheter lumen only after the in vitro calibration has

been completed.

1. Connect the Optical Module to the Scv(,/8vO; color-coded $:

connector on the back of the Figileo monitor.
Allow 20 minutes for the Optical Module to warm up.

2. Connect the catheter to the Optical Module.
3. Rorate the navigation knob to highlight the ScvO,/8Sv0, Frame

and press to display the Oximetry Menu.

3 4 : i3
g v i o

" Oximetry Menu-

Parameter (ScvO:z)
Trend Setup

In vitro Calibration
in vivo Calibration

- LastCalibration
08I10/08 07:23:00 AM .

Recall OM Data
HGB Update
Optical Raset
New Catheter

08/10/2006

09:55:45 AM

Figure 3-2 Oximetry Frame Menu for ScvO, Parameter

4. Rotate the navigation knob to highlight Parameter and then select SevO, or
SVOZ.

5. Rotate the navigation knob to select In vitro Calibration. You will see the fol-
lowing message:
Enter either HGB or Hct,
then seiect Calibrate.

Edwards Lifesciences 3-4
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8.

Rotate the navigation knob to select HGB (hemoglobin) or Het (Hematocrit),
then enter the fab value if available or otherwise use the default values.

Select Calibrate.You will see the message:
In vitro calibration in progress.
Ready in 20 seconds.

When the countdown reaches  seconds you will see the following message:

In vitro calibration OK.
Insert catheter
then select Start.

Insert the catheter in the patient and select Start.

3.5 Monitoring APCO Using AutoKal

1.

Connect the Patient APCO Cable to the APCO connector at the
back of the Figifeo monitor. Align the arrows at the top of the

cable connection on the monitor to the arrow on the APCO
Cable.

Connect the green end of the APCO Cable to the green capped
Edwards Lifesciences APCO disposable pressure transducer.

Assemble and flush the disposable components according to
APCO disposable pressure transducer directions for use and
connect to the patient’s arterial catheter.

Rotate the navigation knob until the CO Frame is outlined in yellow and then
press the knob.

From the CO Frame Menu, rotate the navigation knob until Parameter is high-
lighted.

Edwards Lifesciences
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Patient Data
Parameter (CO)
Trend Setup

CO Mode  {Auto)
Zero Arterial Pressure

Calibrate
Calibration Review
Waveform Confirmation

101102.07:23:00 AM

08/01/2006

09:55:45 AM

Figure 3-3 CO Frame Menu
Select CO or CI and then press the knob to lock in your selection.

Rotate the navigation knob to highlight Calibration Type and then press the
knob.

Select Auto and then press the knob to lock in your selection.

é CAUTION
Inaccurate APCO cardiac cutput measurements can be caused by factors
such as:

« Improperly zerced and/or leveled transducer
+  Over or under damped pressure lines

Excessive variations in blood pressure. Some examples that cause BP
variatinns *~-'")de, but are not limited to:

*  Post cardiopulmonary bypass surgery status
* Intra-acrtic balipon pumps

* Any clinical situation where the arterial pressure is deemed inaccurate
Excessive patient movement

« Electrocautery or electrosurgical unit interference

Edwards Lifesciences 3-6
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3.5.1 Zero Arterial Pressure

Use the Zero Arterial Pressure Screen to zero the transducer to atmospheric air, After
the APCO transducer has been assembled and flushed according to the directions for
use, and leveled to the patient's phlebostatic axis, the APCO disposable pressure
transducer can be zeroed to atmospheric atr.

1. Rotate the navigation knob until the CO Frame 1s highlighted and then press the
knob. The CO Frame menu displays.
2. Rotate the navigation knob until Zero Arterial Pressure is highlighted and then
press the knob. You will see the message:
Select Zero
when the pressure value is stable.

3. Rotate the knob to select Zero.

4, Select Return and press the knob.

Cardiac output values will be displayed in the CO Frame on the upper left side of the
screen.

Use the Waveform Confirmation screen to assess the quality of the arterial waveform
and perform a frequency response test if necessary.

3.5.2 Manual CO Calibration

The optional Manual Calibration is provided to calibrate the monitor using patient-
specific flow characteristics for continuous CO monitoring. When Manual Calibration
option is selected, a 15-minute Calibration Duration timer starts when the Calibrate
option 1s selected.

If the timer expires before the Finish option is selected on the Manual CO Calibration
Screen, the calibration is cancelled and the CQ Manual Calibration Finish screen is
displayed.

See Chapter 6: APCO Monitoring on page 6-1 for details.

Edwards Lifesciences Rev, 001
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4.1 Overview

This chapter covers the unpacking and installation and initial setup of the Vigileo
monitor. The monitor may require the use of accessories that need to be connected to
the monitor, depending on the parameter configuration and user application.

This chapter also describes the Power-On Self-Test (POST) and language selection.

4.2 Unpacking

Examine the shipping container for any signs of damage that may have occurred
during transit. If you do detect any damage, we recommend you photograph the
package.

Examine the contents of the shipping container. Perform a visual inspection of the
monitor, cables and accessones. Report any evidence of external damage to the
monitor, frayed cords, or broken or bent connector pins.

The moenitor and accessory items may be delivered separately. We recommend you
confirm receipt of all ordered equipment.

4.3 Accessories

The following accessories are required to display specific monitored and calculated

parameters.
Table 4-1 Parameter Monitoring Accessories
_ Monitored and Calculated Parameters
Accessory APCO Scv0,/Sv0, SVR sV
Edwards approved power cord . . . .
Edwards APCO cable . . .
Optical module .
Anaiog Input Cable(s) .

Contact your local Edwards Lifesciences representative for information on printers
and printer cables that are compatible for use with the Vigileo monitor.

Rev. 001
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Unpacking, Installation and Initial Set Up

4.4.1 Environmental Specifications

Table 4-2 Environmental Specifications

Parameter

Value

Operating temperature without Optical Moduie 0teo 50°C

Operating temperature with Optical Module 10t0 37°C

Storage Temperature -25t0 70°C

Relative Humidity, Operating and Storage 10% to 95%, non-condensing
Operating Atmospheric Pressure 696 to 1013 hiPa

WARNING

Explosion Hazard! Do not use the monitor in the presence of flammable
anesthetic mixture with air or with oxygen or nitrous oxide,

WARNING

Make sure all equipment and accessories connected to the monitor are properly
grounded.

WARNING

Make sure the Vigileo monitor is securely mounted, and that all cords and
accessory cables are appropriately arranged to minimize the risk of damage to
patients, users or the equipment.

WARNING

To prevent injury, do not use a damaged Vigifeo monitor or accessory.

WARNING

Use of accessories, transducers, and cables cother than those specified may
result in increased emission and/or decreased immunity of the Vigileo monitor.

WARNING

Refer to the directions provided with each accessory for specific instructions on
accessory placement and use, and for relevant WARNINGS, CAUTIONS, and
SPECIFICATIONS.

JBddlddle

WARNING

The analog and digital communication ports of the monitor share a common
ground that is isolated from the catheter interface electronics. When connecting
multiple devices to the Vigileo monitor, all devices should be provided with
isolated power to avoid compromising the electrical isolation of any of the
connected devices.

Edwards Lifesciences Rev. 001
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CAUTION

Do not expose the Vigileo menitor to extreme temperatures.

CAUTION

Use Edwards-compatible accessories only to avoid damage to the monitor
and to ensure accuracy of patient information.

CAUTION

When connecting the Vigileo monitor to any external device, refer to the
device's instruction manual for complete instructions. Verify proper
operation of the system before clinical use.

é CAUTION
Do not ebstruct the Vigileo monitor ventilation openings.

4.5 Mounting Recommendations

Securely mount the Figileo monitor according to your institution's practices. Optional
mounting accessories can be purchased from approved medical equipment suppliers.
Contact your local Edwards representative for recommendations on mounting carts,
racks or other options.

é CAUTION
Do not use the monitor as a hand-held device.

4.6 Connecting the Monitor

After the monitor is securely mounted, attach the power cord supplied with
the monitor at the back and connect it to a hospital-grade power outlet.

NOTE
@ The Vigileo monitor automatically adjusts for power voitages from 100 to
240 VAC.
. WARNING
Do not use extension cords or multiple socket devices to connect power fo

the monitor. Do not use any other detachable power cords other than the
power cord provided.

é CAUTION
The only way to remcve power from the menitor is 1o unplug the power

cord from s power source.

See Appendix A: Specifications on page A-1 for information about the physical,
electrical, thermal, and atmospheric environments.

Rev. 001
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4.7 Connecting the OM Cable

WARNING

Refer to the directions for use provided with each catheter for specific
instructions on catheter placement and use, and for relevant WARNINGS,
CAUTIONS and NOTES.

WARNING

Do not use a damaged catheter or one with exposed electrical contacts.

>

WARNING

Do not use any catheter that has been used previously.

> >

1. Connect the Optical Module to the ScvO,/SvO, color-coded connector on the

back of the Figileo monitor.
Allow 20 minutes for the Optical Module to warm up.

2. Connect the catheter to the Optical Module.

CAUTION

Prior to catheter insertion, refer to directions for use provided with each
catheter for complete description, instructions, warnings, cautions and
specifications.

>

4.8 Connecting the APCO Cable

WARNING

Refer to the directions for use provided with each Disposable Pressure
Transducer for specific instructions on Disposable Pressure Transducer
placement and use, and for relevant WARNINGS, CAUTIONS and
NOTES.

WARNING

Do not use a damaged Disposable Pressure Transducer or one with
exposed electrical contacts.

WARNING

Do not use any Disposable Pressure Transducer that has been used
previously.

> > >

1. Attach the Disposable Pressure Transducer end of the Patient
APCO Cable to the green connector on the Edwards Disposable
Pressure Transducer.

2. Connect the Patient APCQ Cable to the Vigifeo monitor back
panel APCO connector,

3. Verify the Edwards Disposable Pressure Transducer is properly
connected to the patient according to the directions for use.

4-5 Edwards lifesciences Rev. 001
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CAUTION
Prior to connection of the pressure transducer, refer to directions for use

provided with each Disposabie Pressure Transducer for compiete
description, instructions, warnings, cautions and specifications.

4.9 Initial Startup

The POST (power on self-test) is performed each time you turn on the monitor. The
POST verifies the monitor meets basic operating requirements by exercising the
critical hardware components. Each time you start the monitor, you will be able to set
your operational defaults such as langnage and date and time format.

. WARNING

The Vigilec monitor is intended for use only as an adjunct in patient assessmaent.
This instrument must be used in conjunction with patient clinical signs and
symptoms. Read this Operator's Manual carefully before attempting to use the
Edwards Lifesciences Vigileo monitor.

‘ WARNING
Do not to use a defibrillator while the monitor is connected to the patient.

Each time you turn on the monitor, it performs a self-test. The self-test verifies the
monitor meets basic operating requirements by exercising the critical hardware
components. Fach time you start the monitor, you will be able to set your operational
defaults such as language and date and time format. ' '

4.9.1 Starting the Monitor

(©)
Press the front-panel On/Off button to turn on the monitor.
2. A tone sounds and the following POST screen displays.

While this screen is displayed, the monitor is booting up and performing the
POST. The screen displays for at least five seconds with the bar indicating the
POST progress. When the boxes reach the right side of the bar, the diagnostic tests

e mpmenlpts

Rev. 001 Edwards Lifesciences 4-6
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Figure 4-1 Power-On Self Test Screen

NOTE

If the diagnostic tests detect an error condition, an Error Screen will
replace the POST Screen. For help, see Chapter 12: Troubleshooting on
page 12-1 ar Appendix E: System Care, Service and Support on page E-
1. Ctherwise, contact Edwards Lifesciences for technical support.

Edwards Lifesciences Rev. 001
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4.10 Language Selection

After the POST successfully completes, you will see the language selection screen.
English (US) 1s selected by default.

Figure 4-2 Language Selection Screen

1. Rotate the navigation knob until the appropriate fanguage is highlighted.

2. Press the knob to make your language selection. This language becomes the
default until changed.

All text will be displayed and printed in the selected languaﬂe In addition, the
following system settings will appl .

If English (US) is selected:

o [nternational Units - No

» All parameters that can be represented in two different units of measure are
displayed in their non-international units format.
Time Format - 12 hour; Date Format - MM/DD/YYYY

If English (UK)
e International Units - Yes

¢ All parameters that can be represented in two different units of measure are
displayed in their international units format.
Time Format - 24 hour; Date Format - DD.MM.YYYY

Rev. 001 Edwards Lifesciences 4-8
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After the language selection has been confirmed, you can enter new patient
information and start monitoring. See Chapter 6: APCO Monitoring on page 6-1
for detailed instructions on entering patient data.

Edwards Lifesciences
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5.1 Overview

This chapter provides a brief overview of the monitor front and back, using the
navigation knob and details about each frame. Details on performing the
functions available from cach frame are provided in Chapters 6 through 10.

5.2 Monitor Front Panel Display, Controls and Connectors

All functions are performed from the front of the monitor, with cables

connecting to the back. All data is viewed on the general monitoring screen
which 1s divided into five frames.

B vards Lif !
. . 5
CO Frame Cxiveliy Frame s 3
4
Multipurposs Frama
5
3[;&“:1& ft al-rm

b

Figure 5-1 Monitor Front Panel Descriptions
Edwards Lifesciences Rev. 001
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Table 5-1 Monitor Front Panel Symbols and Connectors

Figure
Number | Symbol Description
g . : s Edwards Lifesciences logo
AC Label: When it is lit, it indicates the
O @ power cord is connected to an external AC
2 power scurce.
Push Button: Power ON/OFF Power ON/
STANDBY push button, referred to in the
3 text as ON/OFF.
Push Button: Start printer.
L7 ’
4 y—
# Alarm Silence: Silences technical alarms
A indefinitely and physiological alarms for two
Y minutes. After alarm cause is cleared,
renewed alarm sound requires additional
button operation to silence it. The CO and
Oximetry Frames with an alarming
parameter will display a bell with a single
5 slash for that alarm silence period.
Navigation knob
6

5.2.1 Using the Navigation Knob

The navigation knob allows you to select frames, menu options, settings, and
to execute menu functions by rotating and/or pressing the knob.

1. Rotate the knob clockwise to move the solid yellow frame highlight clockwise
from frame to frame.

2. Rotate the knob counterclockwise to move the solid yellow frame highlight
counterclockwise from frame to frame.

3. Press the knob when 2 franie s Digiilighied to activate the frame’s menu or
function.

Rev. 001 Edwards Lifesciences 5-4
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5.2.2 Using the Keypad
The Vigileo monitor keypad consists of fixed-function buttons on a membrane
keypad. The buttons are described in the following table.

Table 5-2 Monitor Keypad Descriptions

Symbol Dascription
On/Cff Power ON/OFF Power ON/STANDBY push buiton,
@ referred to in the text as ON/OFF.
AC Label When it is lit, the AC label indicates the power cord is
O @ connected to an external AC power source.
= Print Displays a printer icon used to initiate the printing of
) screen.
L

Alarm Toggles between audibie tones and silence.

v
_ Sl
,.“ renee A virnnG

Do not turn off the alarms in situations in which patient
safety could be compromised.

If two or more buttons are pressed at the same time, the system responds only
to the first one detected. A confirmation tone sounds in response to cach valid
key press. A different tone indicates an invalid key press.

Edwards Lifesciences
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5.3 Monitor Back Connectors

This chapter describes the connectors on the back of the Vigileo monitor. See
Chapter 2: Safety and Symbols on page 2-1 for a description of the various
icons and labels included on the back.

T ey el

[ A TR

Figure 5-2 Monitor Back Connectors
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Tabie 5-3 Monitor Back Connector Descriptions

Figure
Number Symbol Description _
1 " Connector Guide: Use to align connector cable to machine.
2 & Type B Applied Part: Applied Part is protected against
* electric shock.
3 OM Connector Identification; Opticat Medule connection
4 Connectar: Analog input
Ca
5 Connector: Analog output
6 *’ USB Connector and label for printer.
7 o Connector: Serial COM Port
8 4. Caution: Read accompanying documents
.‘l.‘
! . 5 .
9 Fa—— Type CF Applied Part: Applied Part is protected against
h‘ electric shock, having an F-type isolated (floating) applied
part. Intended for direct cardiac application.
10 s Connector Identification: Arterial Pressure Cardiac Output
@F) connection
ARCO
1 . Connecter Identification: Thermaodilution connector {future
@9) option)
TPTD 3

Edwards Lifesciences
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5.4 Monitor Frames

5.4.1

Oximetry Frame

Multipurpose Frame

Datel/Time

Status Frame .
rame

Figure 5-3 Main Monitor Screen

Fixed Frames

The following fixed frames are always visible:

e CO Frame

e  Oximetry Frame

* Status Frame

s Date/Time Frame

The Multipurpose Frame displays menus and monitoring results.

Rotate the navigation knob to select a frame. A frame can be selected when it is
highlighted with a yellow outline. If two minutes pass with no activity (knob rotation,
knob press or key press) the highlighting disappears. In the foliowing example, the
Oximetry Frame is highlighted and can be selected by pressing the knob.

Rev. 001
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CO Frame {  Oximetry Frame

Multipurpose Frame

Status Frame D?__tefTime
rame

Figure 5-4 Main Monitor Screen with Oximetry Frame Selected

5.4.2 Multipurpose Frame - Data Display

The Multipurpose Frame displays various setup screens as well as display of all data
currently being monitored.

Edwards Lifesciences
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5.5 CO Frame
The CO Frame displays the most recently measured value for Cardiac Qutput or

Cardiac Index. The frame displays a label, the CO/CI trend symbol @, the value, and
an alarm icon.

Figure 5-5 CC Frame

If any fault occurs during CO measurement, the numeric display for CO or Cl is
frozen at the last measured or calculated value and a time stamp is displayed
representing the point in time that the value was measured.

6.4

2:48:28 PM

Figure 5-6 CO Frame with Time-Stamp

When you highlight the CO Frame and then press the knob, the CO Menu displays,
allowing you to select CO monitoring functions, calibration types, menus and screens.

Rev. 001 Edwards Lifesciences 5-10
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5.6 Oximetry Frame
The Oximetry Frame displays the most recently measured value for central or mixed
venous oxygen saturation. The frame displays a label, a trend symbol (4 for Sev0, or

A for Sv0,), the value, an alarm icon, and a signal quality indicator (SQI) bar.

Figure 5-7 Oximetry Frame

If any fault occurs during oximetry measurements, the numeric display for SevO,/
SvO; is frozen at the last measured value and a time stamp is displayed representing

the point m time that the value was measured.

%5 & SvD

24828 PM

Figure 5-8 Oximetry Frame

5.7 Status Frame

The Status Frame displays the highest prionty CO and Oximetry status messages. [f
there is only one status message, it is displayed continuously. If there are both CO and
Oximetry status messages, each message displays for two seconds, then switches tn
the other message.

Fault CO: Check Arterial Waveform

Figure 5-9 CO Status Message

5-11 Edwards Lifesciences Rev. 001
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5.8 Date/Time Frame

The Date/Time Frame displays the current system date and time. The time and date
display formats are set in the Date/Time Frame Menu which displays when you select
the Date/Time Frame and press the navigation knob.

08110/2006
09:55:45 AM

Figure 5-10 Date/Time Frame

5.8.1 Setting Date and Time Defauits

The Time and Date Menu is used to set the current time and date, and to select the
time and date display format

1. Rotate the navigation knob until the Date/Time Frame is highlighted.
2. Press the knob to display the Time and Date Menu.

imForat (12 hour)
Time | 9 || 55]:[45 | [AM]|

Date Format (MMDD:YYYY)

Date 8 || 10 !/ 2006[

08/10/2006
09:55:45 AM

Figure 5-11 Time and Date Menu

Rotate the navigation knob to highlight Time Format.
Press the knob. The highlighting shifts to the value field.
Rotate the navigation knob to change the selection.

SO

Press the knob to confirm your selection. The selected format will display next to
Time Format and the Date/Time Frame will be updated to the selected format.

Rev. 001
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10.

Rowate the navigation knob to highlight Date Format.
Press the knob. The hightighting shifts to the value field.

To set the date format to 12/4/2003, select MM:DD:YYYY.
To set the date format to 4.12.2003, select DD:MM:YYYY.

Rotate the navigation knob to select your preference.

Press the knob to confirm your selection. The selected format will display next to
Date Format.

5.8.2 Setting the Current Date

Rotate the navigation knob to highlight Date.
Press the knob. The first date field is highlighted.

Rotate the navigation knob to highlight the date field you want to set and then
press the knob.

Rotate the navigation knob clockwise to advance the date or counter-clockwise to
decrease the date value and then press the knob to confirm your selection.

Repeat steps 3 through 5 for the remaining fields.

To confirm the date setting and exit the menu, select Return and then press the
knob. The Time/Date Frame will be updated to the new date.

5.8.3 Setting the Current Time

1.

5-13

Rotate the navigation knob to highlight Time and then press the knob. The first
time field is highlighted.

Rotate the navigation knob to highlight the time field you want to set and then
press the knob.

Rotate the navigation knob clockwise to advance the time or counter-clockwise to
decrease the time value and then press the knob to confirm your selection.

Repeat steps 2 and 3 for the remaining fields, including AM and PM if you are
using a 12-hour clock.

To confirm the time setting and exit the menu, select Return and then press the
knob. The Time/Date Frame will be updated to the new time.

Edwards Lifesciences
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5.9 Multipurpose Frame

The Multipurpose Frame displays the fixed frame menus and all data being monitored.

5.9.1 All Data

The All Data Screen displays and continuously updates the values of six selectable
parameters.

il iy M= ST

08/01/2006
09:55:45 AM

Figure 5-12 All Data Monitoring Screen
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The Figileo monitor sounds tones in response to monitor parameters that fall outside
of defined limits and in response to faults or error conditions. In addition, a continuous
tone shutdown alarm sounds tf the monitor cannot continue to monitor, for example,
the software 1s shutting down due to a hardware error condition.

5.10.1 Limit Alarms

When an Alarm activates, an audible Alarm tone is mitiated. When the reason for the
audible Alarm tone is cleared, and there is no other reason for the audible Alarm tone
to sound, the audible Alarm tone stops.

Alarms are “non-latching,” that 15 the alarmn ceases once the parameter returns within
limits. Once active, the alarm state is indicated by:

s Blinking alarming value and alarm symbol
* Audible alarm indicators

High/Low alarms for ScvQ,, SvO,, CO and CI can be turned off from each
parameter’s sub-menu.

If an alarm has been temporarily silenced, a red bell icon with a single gl
slash through it appears in the CO and Oximetry Frames. A red bell icon f,:‘
with a cross through it appears if alarms have been turned off for these

parameters.

5.10.2 Fault/Alert Alarms

A fault requires operator intervention before monitoring can resume. If a fault causes
processing to stop, the fault inessage is displayed and accompanied by two rapid beep
tones that continue until silenced by the operator (using the Alarm Silence keypad
button) or until the condition clears. In many cases, fault conditions that prevent CO
monitoring will not prevent oximetry monitoring.

An Alert 1s intended to provide help in qualifying the measurement results. These
messages may appear on the screen without auditory notification.

Audible Alarm tones are higher priority than audible Fault/Alert tones. If there is a
redsull [or Duils {O1gy 1o sutiiy, iz saudibie Alarm tone sounds.

Edwards Lifesciences Rev. 001
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5.10.3 Alarm Silence Keypad Button
When the Alarm Silence keypad button is pressed, all currently active
audible Limit Alarm tones are temporartily silenced for two minutes. The
Alarm Silence icon (alarm symbol with a single slash through it} is
displayed in the CO Frame and/or Oximetry Frame if the parameter is in
an alarm condition. When the silence period expires, the Alarm Silence
icon is removed from the display and if any Limit Alarm condition is present, the
audible Limit Alarm tone starts.

If more than one Limit Alarm condition is present at the time the Alarm Silence
keypad button is pressed, a single press temporarily silences all of the active audible

Limit Alarm tones.

NOTE

@ If a shutdown atarm occurs during an alarm silence period, the Shutdown
Alarm tone will stilt sound.

[f no alarm is active when the Alarm Silence Keypad button is pressed, it has no
effect.

Edwards Lifesciences
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5.10.4 Configuring Alarm Limits

Select the Frend Setup option to set the scale and alarm settings, and enable or
disable audible atarms. Selecting the Return option will return you to the Frame
Menu with the current settings. If two minutes elapse with no knob activity, any
selections in progress are lost and the screen returns to the previously active
Multipurpose Frame Screen.

. WARNING
Do not turn off the alarms in situations in which patient safety could be

compromised.

1. Rotate the navigation knob to highlight the CO Frame or the Oximetry Frame and
then press the knob to select. The Frame menu displays.

2. Select the Trend Setup option and press the knob.

Param eter { co )

Scale Alamm
vy 100 A& 80
Alarm ‘&
] 40 ! 6.0

08/01/2002 .

09:55:45 AM

Figure 5-13 CO or Oximetry Trend Setup Menu

3. Rotate the navigation knob to highlight Alarm and then press the knob.

Rotate the navigation knob to cycle through the available options and then press
the knob to lock 1n your selection.

5. Select Return to return to the Frame Menu.

Edwards Lifesciences Rev. 001

~ B 081

[+



Vigileo Monitor Operator’s Manuai

Rev. 001

Edwards Lifesciences

G&

‘
<



_Cz_hapter Contentsw

Chapter 6
APCO Monitoring

6.1 OVeIVIBW oL e 6-3
6.2COFrame .. ... 6-3
6.2.1 Selectingthe COFrame . ....... . ... ... .............. .. 6-4
63 COFrame Menu . ... ... 6-4
6.3.1 CO Frame Menu Navigation. .. .. ... ..., 6-5
03 2PatientData. .. ... ... ... ... 6-5
633 Parameter. . . ... 6-7
634CO Trend Setup Menu . ........ ... ... . .. ... . ... ... 6-7
635COMode. .. ..o 6-9
6.4 The Edwards APCO Cable . ....... ... ... .. .. 6-9
64.1Usingthe APCOCable. . ... . .. ... . .. .. .. ... .. . . . . ... 6-9
0.4.2 Zero Arterial Pressure. ... ... .. 6-10
6.5 Calibrate . ... ... .. 6-11
6.6 Calibration Review .. ... ... 6-13
6.7 Waveform Confirmation . ........ ... . . ... . .. . 6-14
6.8 CO Calibration Warning Screen ... .. ... ... 0 oo 6-15



Vigilec Monitor Operator’s Manual

List of Figures

Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-16
Figure 6-11

Figure 6-12
List of Tables

Table 6-1

Table 6-2
Rev. 001

COFrame .. e i e e e e e 6-3
CO Frame with Time-Stamp ....... ... ... i ... 6-3
Selectingthe COFrame ....... ... ... . ... ... ......... 6-4
COFrame Menu .. ... e 6-5
Patient Data Menut ... ... ... ... . .. .. 6-6
Trend Setup Screen ... ... . 6-8
Zero Arterial Pressure Screen ... ... ... ... . ... 6-10
CO Manual Calibration Screen .. ... ... .. ... ... ... . .... 6-11
CO Manual Calibration Finish Screen .. ... ... ... .. ... 6-12
CO Calibration Review Screen ........... ... . ... ... .. ... 6-13
Waveform Screen . .. ... ..o e 6-14
CO Calibration Warning Screen .......... ... .. .......... 6-15
Patient Data Parameters . ... ... ... 6-7
Trend Setup Options . . ... ... . i 6-8

Edwards Lifesciences 6-2



APCO Monitoring

6.1 Overview
In CO monitoring mode, the Vigileo monitor continuously displays cardiac

output measurements. CO, a time-average value, is numerically displayed in
the CO Frame at the upper left corner of the screen.

[n addition, estimates of CO values are calculated at approximately 20-second
intervals.

CQO is displayed in liters/minute (1/min), and CT is displayed in liters/minute/
body surface area (I/min/m?).

6.2 CO Frame

The CO Frame displays the most recently measured value for Cardiac Qutput
or Cardiac Index. The frame includes the following:

s Label field
* Trend symbol (**7)
*  Value field

*  Alarmicon

Figure 6-1 CO Frame

6.4

2:48:28 PM

Figure 6-2 CO Frame with Time-Stamp

6-3 Edwards Lifesciences
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6.2.1 Selecting the CO Frame
1. Rotate the navigation knob untif the CO Frame is highlighted.

Oximetry Frame

Multipurpose Frame

Status Frame D;te”ime
ranie

Figure 6-3 Selecting the CO Frame
2. Press the knob. The CO Frame Menu displays.

6.3 CO Frame Menu

The CO Frame Menu allows you to select CO monitoring functions,
calibration types, menus and screens.

. WARNING
Do not pee » Anfibrillstn-urhila the moritor i connected tn the patient.

Edwards Lifesciences 6-4
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Patient Data

Parameter (CQ}

Trend Setup

CO Mode  (Auto)
Zero Arterial Pressure

Calibrate
Calibration Review
Waveform Confirmation

0810172006
09:55:45 AM

Figure 6-4 CO Frame Menu

6.3.1 CO Frame Menu Navigation

1. Rotate the navigation knob to highlight an option and then press the knob.

2. Rotate the navigation knob to move between entry fields.

6.3.2 Patient Data

Patient data MUST be entered before CO monitoring can begin. If two minutes
elapsc with no knob activity, any selections in progress are lost and the screen
returns to the previously active Multipurpose Frame Screen.

When you exit the menu, if the CO Mode is “Auto,” the Gender, Age, and
3 A are defined and the Arterin! Pressuic nas been ceroed, caiculation and
dispiay of CO values in the CO Frame will begin.

Edwards Lifesciences Rev. 001
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Gender: (M)
Age: (50)

Height (70in)
Weight: {130 Ibs)
BSA: (1.74 m?)

08/10/2006

09:55:45 AM

Figure 6-5 Patient Data Menu

1. Select the Patient Data option to display.current patient information in the Patient
Data Menu. You can change any of the patient data from this menu.

Rotate the navigation knob to highlight an option and then press the knob.

3. Rotate the navigation knob to cycle through the available options and then press
the knob to lock in your selection.

4. Select Return to return to the CO Frame Menu, saving the current settings.

Rev. 001
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Table 6-1 Patient Data Parameters

Parameter . Options _ : Defauits
Return Return to the CO Frame Menu, saving any None
settings
Gender M (Male) M
F (Female)
Age 2t0120 by 13 50
Weight 2 to 880 Ibs by 1 150 Ibs
1.0 10 400.0 Kg by 0.5 68.0 kg
Height 12 t0 98 in by 1 60 in
30to 250 cm by 1 152 cm
BSA 0.08 to 5.02 m? by 0.01 1.65 m?

6.3.3 Parameter

Use the Parameter option to select CO or CI monitoring.

1. Rotate the navigation knob to highlight the Parameter option and then press the
knob.

2. Rotate the navigation knob to select CO or CL.

3. Press the knob to lock in your selection.

6.3.4 CO Trend Setup Menu

Select the Trend Setup option to set the CO/CI scale and alarm settings, and
enable or disable CO/CI audible alarms in the CO Trend Setup Menu,
Selecting the Return option will return you to the CO Frame Menu with the
current settings. If two minutes elapse with no knob activity, any selections in
progress are lost and the screen returns to the previously active Multipurpose
Frame Screen.

. WARNING
Do not turn off the alarms in situations in which patient safety could be

compromised.

Edwards Lifesciences
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Parameter (CO)
Scale Alam
1000 A& 80
i
Alarm ’
4.0 v 6.0

0810172002

09:55:45 AM

Figure 6-6 Trend Setup Screen

Rotate the navigation knob to highlight an option and then press the knob.

2. Rotate the navigation knob to cycle through the available options and then press
the knob to lock in your selection.

3. Select Return to retumn to the CO Frame Menu.

Table 6-2 Trend Setup Options

Option

Description

Selection Parameters

Return

Retumn to the CO Frame Menu, saving
any settings

None

Alarm (icon)

Toggle between Alarm Enabled and
Alarm Disabled.

Scale Upper Limit

Scale Lower Limit

Alarm Upper Limit

Alarm Lower Limit

Enabled Alarm {CON
Disabled Alarm [CON

Set the upper and lower limits. You
cannot set an upper limit that is lower
than the Lower Limit. Conversely, you
cannot set a lower limit that is higher
than the Upper Limit.

"CO/Cl - 400 20.0 by 10
CO/CI - 0.0t0 10.0 by 1.0
CO-2.01t020.0 by 0.1
CI-1.010 20.0 by 0.1

CO-1.01t019.0 by 0.1
Cl-0.0to 19.0 by 0.1

Rev. 001
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6.3.5 CO Mode

Use the CO Mode option to select the calibration mode for CO calculations.

1.

Rotate the navigation knob to highlight the CO Mode option and then press the
knob.

Rotate the navigation knob to sefect Auto for calculations using AutoKal
(automatic calibration) or Manual for manually entering an independent CO
value for calibration.

Press the knob to lock in your selection.

NOTE

@ Manual calibrations da not take effect until the Catibrate option is selected
in the CO Frame Menu and the calibration process is completed.

6.4 The Edwards APCO Cable

The APCO cable is a specially-designed cable that connects an APCO
disposable pressure transducer and the Figileo monitor.

6.4.1 Using the APCO Cable

1.

Check the label on the APCO cable to ensure the cable part number is appropriate
for the Vigileo monitor. See Appendix A: Specifications on page A-1.

Connect the cable to the Vigileo monitor. Match the green connectors at'both
ends.

Use a straight in or out motion to connect or disconnect the cable to the APCO
pressure transducer. (Refer to the APCO disposable pressure transducers
instructions for use).

Use routine transducer calibration procedures to determine the proper pressure
signals are being transmitted.

Follow the instructions for “Zero Arterial Pressure™ on page 6-10 for zeroing the
APCQO disposable pressure transducer with the Vigifeo monitor.

When the cable is not in use, protect the exposed cable connector from fluid spills.
Use the cable clip near the transducer connector to store the exposed end.
Moisture within the connector may result in cable malfunction or inaccurate
pressure readings,

CAUTION

Always grasp the connector, not the cable, when connecting or discon-
necting the cabte.

ﬁ CAUTION

Do not twist or bend the connectors.

Edwards Lifesciences
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6.4.2 Zero Arterial Pressure

Use the Zero Arterial Pressure Screen to zero the transducer to atmospheric air.
After the APCO transducer has been assembled and flushed per the directions
for use and leveled to the patient's phlebostatic axis the APCO disposable
pressure transducer can be zeroed to atmospheric air.

Select the Zero Arterial Pressure option to set the zero point for Arterial
Pressure in the Zero Arterial Pressure Screen. Selecting the Return option will
return you to the CO Frame Menu with the current setting.

The Current Arterial Pressure measurement is continuously updated.
Measurement units are determined by International/Non-International Units

Setup.

When you exit the screen, if the CO Mode is “Auto” and the Gender, Age, and
BSA are defined, CO values will be calculated and displayed in the CO Frame
will begin.

Current Arterial Pressure: XXX mmHg

m Return

08/01/2002

09:55:45 AM

Figure 6-7 Zero Arterial Pressure Screen

1. Verify the disposable pressure transducer is leveled to the patient’s phlebostatic
axis position according to the disposable pressure transducer instructions for use,

2. When the arterial pressure value is stable, roiate the navigation knob to select
Zero and press the knob.

3. If the arterial pressure value is stable around zero, rotate the navigation knob to
select Return and press the knob.

Rev. 001
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NOTE
@ If the arterial pressure requires toc great an offset in order to be zeroed, a

warning will be displayed in the Status Frame.

6.5 Calibrate
The Calibrate option is available when Manual is the selected CO Mode. Use the CO
Manual Calibration Data Entry screen to enter a cardiac output measured from another
cardiac output technology that reflects the patient’s current status. When you select
the Finish option, you are returned to the CO Frame Menu and the value is then used
to calibrate the continuous CO algorithm.

°CO Manual Calibration *

CO Calibration VYalue; XXX lmin

0811042006

09:55:45 AM

Figure 6-8 CO Manual Calibration Screen

1. Rotate the navigation knob to lughlight the CO Calibration Value option and
then press the knob.

2. Rotate the navigation knob to increment or decrement the value. You can select a
value from 1.0 to 20.0 for CO Calibration Value.

3. Press the knob to lock in the value.

4. Rotate the navigation knob to highlight the Finish option and press the knob to
display the Manual CO Calibration Finish Screen.

6-11 Edwards Lifesciences Rev. 001
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P S
Avg CO = xx.x

08/01/2002
09:55:45 AM

Figure 6-9 CO Manual Calibration Finish Screen

5. Rotate the navigation knob to highlight the. Resume with previous calibration
option to cancel the manual calibration process and return to the CO Frame Menu.

OR
6. Rotate the navigation knob to highlight the Use above Avg CQO calibration value
option to accept the calibration value. Once accepted, the two options are greyed
and the Please Wait message is flashed below the options.
7. When the calibration is completed by the system, the CO Frame Menu is
displayed.
A 15-minute Manual Calibration Duration timer starts whenever Calibrate is
selected. If the timer expires before the Finish option is selected on the
Manual CO Calibration Screen, the ~otiheatinn is corcelled and the Manual
Calibration Finish screen is displayed.

Rev. 001 Edwards Lifesciences 6-12
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6.6 Calibration Review

APCO Monitoring

The CO Calibration Review Screen displays the last eight CO calibrations. The
screen displays until you select Return or until two minutes elapse with no

knob activity.

Figure 6-10 CO Calibration Review Screen

Edwards Lifesciences

3N

" €O Calibration Review e
Date Time Type <COavg Clavg
08/01/02 | 08:23:32 AM | Manual 6.0 3.0
07131i102 | 10:01:15 PM | Manual 58 29
07431102 | 09:16:37 AM | Manual 57 28
| 07/30/02 | 08:13:12PM | Manual | 5.4 2.7
07130102 | 08:44:54 PM | Auto 5.0 25
07/29/02 | 09:32:16 PM | Auto 45 2.3
07/29/02 | 10:03:43 PM | Auto 33 16
07/29/02 | 10:03:43 PM | Manual 3.3 1.6
08/01/2002
09:55:45 AM
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6.7 Waveform Confirmation
Select the Waveform Confirmation option to display the arterial pressure
waveforms in the Waveform Screen. The Waveform Confirmation screen
allows the clinician to assess the quality of the arterial waveform and perform a

frequency response test if necessary. The screen displays until you select
Return.

Avg PR = XXX Avg BP = XXX

0810172002
09:55:45 AM

Figure 6-11 Waveform Screen

The graph displays a horizontal 10-second baseline. The vertical axis is
autoscaled to the Avg BP value £ 50 mmHg.

The arterial pressure waveform data sweeps from left to right over a 10 second
povicd. The Avg PRand Avg BF values are displayed above the waveform. Ifa

11

value is out of range, the parameter value fields display “----- :

. WARNING
Do not use the Vigifeo monitor as a puise rate or blood pressure monitor.

Edwards Lifesciences 6-14
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6.8 CO Calibration Warning Screen

The CO Calibration Warning Screen displays a warning message when a
Manual Calibration ts being started and the monitor detects a
hemodynamically unstable condition.

Stop

0810172002
09:55:45 AM

Figure 6-12 CO Calibration Warning Screen

1. To continue calibration, wait unt:l the pulse pressure stabilizes.
2. Select Continue and press the knob.

3. Toterminate calibration, rotate the navigation knob to Stop and press the knob.

6-15 Edwards Lifesciences Rev. 001
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Oximetry

7.1 Overview

This chapter describes procedures for calibration and operation of oximetry
{oxygen saturation) measurement on the Vigileo monitor. The Figileo monitor is
compatible with any of the Edwards Lifesciences oximetry catheters.

7.2 Oximetry Frame

The Oximetry Frame displays the most recently measured value for central or
mixed venous oxygen saturation. The frame includes the following:

Label field
Trend symbol (“/A\“for ScvO, and “A™ for SvO,)
Value field
Alarm icon

Signal quality indicator (SQI) bar

Figure 7-2 Oximetry Frame - SvO,

7.3 Setting Up Oximetry Calibration

7-3

Before you start Oxtmetry monitoring, you must calibrate the Optical Module.
The calibration may be performed in vitro (before the catheter is inserted into
the patient), ot in vivo (after the catheter 1s inserted into the patient). The
calibration procedures are the same for all oximetry catheters.

Edwards Lifesciences
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7.3.1 Catheter Preparation

To connect the Edwards oximetry catheter to the Optical Module for oximetry

monitoring:

1. Remove a section of the tray lid to expose the Optical Module :_ ; Co
connector. S AN

2. [nsert the optical connector, “TOP” side up, into the Optical
Module.

3. Insert the connector of the Optical Module into the OM
connector at the left rear of the Vigileo menitor.

The following messages will be displayed:
Oximetry Initializing, Please Wait
Followed by:
OM Connected, Please Wait

Followed by:
Optical Module Not Calibrated - Select Oximetry Frame to calibrate

7.3.2 Select the Oximetry Menu

1. Rotate the navigation knob to highlight the Oximetry Frame and then press the
knob. The Oximetry Frame Menu displays.

Oximetry Frame

Multipurpose Frame

DatefTime
Frame

Status Frame

Figure 7-3 Main Monitoring Layout with Oximetry Frame Highlighted

Rev. 001 Edwards Lifesciences 74
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Oximetry

Parameter (ScvO:z)
Trend Setup

In vitro Calibration . :0810/06 .07

In vive Calibration
Recall OM Data
HGB Update
Optical Reset
New Catheter

0811072006

08:55:45AM

Figure 7-4 Oximetry Frame Menu

‘7.4 Oximetry Menu

The Oximetry Frame Menu allows you to select between mixed venous
oxygen saturation (SvO;) or central venous oxygen saturation (ScvO,)

monitoring, calibration types, menus and screens.

The menu displays until you select one of the following or until two minutes
passes with no knob activity. If the menu closes due to macttvity, any
selections are discarded.

7.4.1 Oximetry Menu Navigation

1. Rewte the navigation naob to highlight an option and then press'the knob.
2. Rotate the navigation knob to move between entry fields.

7.5 Parameter

7-5

When oximetry is not calibrated, you must select the Parameter option and
select ScvQ, or SvO,. Other options are not available until this selection has

been made.

1. Rotate the navigation knob to highlight the Parameter option and then press the
knob.

2. Rotate the navigation knob to select SevQ; or Sv0, and then press the knob.

Edwards Lifesciences Rev, 001
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7.6 Trend Setup

Rev. 001

Select the Trend Setup option to set the ScvO,/Sv0O; scale and alarm settings,
and cnable or disable ScvQ,/SvQ, audible alarms 1n the Oximetry Trend Setup

Menu. Selecting the Return option will return you to the Oximetry Frame
Menu with the current settings. It two minutes passes with no knob activity, all
selections in progress are lost and the screen returns to the previously active
Multipurpose Frame Screen.

‘ WARNING
Do not turn off the alarms in situations in which patient safety could be

compromised.

1. Rotate the navigation knob until the Oximetry Frame is highlighted and then press
the knob. The Oximetry Frame Menu displays.

2. Rotate the navigation knob until Trend Setup is highlighted and then press the
knob.

Parameter (Scv(:)

Scale Alarm

N Y 100 4 99
arm ,‘i

: 0 w 10

0811012006
09:55:45 AM

Figure 7-5 Oximetry Trend Setup Screen
3. Rotate the navigation knob to highlight an option and then press the knob.

Rotate the navigation knob to cycle through the available options and then press
the knob to lock in your selection.

5. Select Return when you are done and then press the knob to close the Trend
Setup Menu.

Edwards Lifesciences 7-6
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7-7

Table 7-1 Trend Setup Options

Oximetry

Option Description Selection Parameters
Return Return to the Oximetry Menu, sav- None

ing any settings
Alarm (icon) Toggle between Alarm Enabled and | Enabled Alarm ICON

Alarm Disabled.

Disabled Alarm ICON

Scale Upper Limit

Scale Lower Limit

Alarm Upper Limit

Alarm Lower Limit

Set the upper and lower limits. You
cannot set an upper limit that is
lower than the Lower Limit. Con-
versely, you cannot set a lower limit
that is higher than the Upper Limit.

20 to 100 by 10

0to 60 by 10

20 t0 99 by 1

0to 60 by *

In vitro Calibration

In vitro calibration is performed before the catheter is inserted into the patient,
using the calibration cup provided in the catheter packaging.

f | CAUTION
The catheter and the calibration cup must be dry for an accurate in vitro

calibration. Flush the catheter lumen only after the in vifro calibration has
been completed.

é CAUTION
Performing an in vitro calibration after the catheter has been inserted into

the patient will yield erraneous calibration. -

Edwards Lifesciences
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~ Oximetry In vitro Calibration

- “then select Calibrate. = =

m xx.x gldl

Het: xx %

Calibrate
Cancel

08/01/2006

09:55:45 AM

10.

Figure 7-6 Oximetry In vitro Calibration Data Entry Screen

. Rotate the navigation knob to highlight In vitre Calibration.

Press the knob. The Oximetry In vifro Calibration screen appears i the
Multipurpose Frame in which you can enter the patient’s hemoglobin (HGB) or
hematocrit (Hct) values, or use the default values provided. To enter new values,
follow step 3 through 10.

To change the HGB value, rotate the navigation knob to highlight HGB.

Press the knob. The displayed value is now highlighted, and may be changed by
rotating the navigation knob clockwise to increase the HGB value or
counterclockwise to decrease the value.

When the correct value appears, press the navigation knob.

To change the hematocrit value, rofate the knob to highlight the Het parameter.
Press the knob. The displayed value is now highlighted as well, and may be
changed by rotating the navigation knob clockwise to increase the Het value or
counterclockwise to decrease the value.

When the correct value appears, press the navigation knob.

After entering the lab values, or if you wish to use the default values shown in the
menu {11.5 g/dl {7.1 mmol/l) for HGB and 35% for Hct), rotate the navigation
knob to highlight Calibrate.

Press the knob. The menu screen displays the message shown below. The
remaining time counts down each second.

Edwards Lifesciences 7-8
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HGE: xx.xx gldl
Het: Zx %
Calibrate

Cancel

081012006

09:55:45 AM

Figure 7-7 Oximetry In vitro Calibration in Progress

Table 7-2 In vitro Calibration Options

Option | Description Sélection Parameters
HGB (g/d) Enter an HGB value to use for calibration. 4010 20.0by 01
HGB (mmol#) 25t012.4 by G
Hct (%} Enter an Hct value to use for calibration. 12 t0o 60 by 1
Calibrate Starts Scv0,/Sv0; calibration to begin. The | None
screen changes to fn vitro Catibration In
Progress.
Cancel Discards ail selections. None

Edwards Lifesciences

Rev. 001
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7.7.1 Completing the Oximetry In vitro Calibration

When the Oximetry /n vitro Calibration successfully completes, the following
screen displays.

Cancel

08/01/2006

09:55:45 AM

Figure 7-8 Oximetry /n vitro Calibration OK

1. Insert the catheter in the patient and select Start. The displayed message changes
to:
Optical Module Update in progress.
Do not disconnect Optical Module.
Ready in xx seconds

Where xx is updated every second for a total interval of 25 seconds.

é CAUTION
Do not disconnect the optical modute while calibration and patient data

are being transferrec from the Vigileo monitor.

NOTE

@ Insert catheter into the patient as described in the catheter Directions for
tse before selecting Start.

710
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7.7.2 In vitro Calibration Error

If the Vigileo monitor is unable to perform an In vitro C alibration, the following

screen displays:.

Seleét n vitro Callbratle

In vitro Calibration

Cancel

081102006

09:55:45 AM

Figure 7-9 Oximetry In vitro Calibration Error

1. Select In vitre Calibration to repeat the oximetry calibration process, or Cancel
to return to the beginning of the oximetry calibration process.

7.7.3 Cancelling the Calibration Process

Calibration can be cancelled at any time during the oximetry calibration
process. When calibration is cancelled, any oximetry parameter values are
discarded and the screen roturns w owe Uanuelry Frame Meuu.

1. Rotate the navigation knob to select Cancel.

Rev. 001
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In vivo calibration is performed after the catheter has been nserted into the
patient.

tions on accessory placement and use, and for relevant WARNINGS,
CAUTIONS, and SPECIFICATIONS.

WARNING

Do not use a damaged catheter ar one with exposed electrical contacts.

. WARNING
Refer to the directions provided with each accessory for specific instruc-

NOTE
@ The process requires the approved institutional personnel to draw blocd
waste and blood sample for laboratory processing. A measured oximetry

value must be obtained from a co-oximeter.

NOTE

@ For optimal accuracy it is recammended that i vivo calibration be per-

formed at least every 24 hours.

1. Rotate the navigation knob to highlight In vive Calibration. The monitor begins
the calibration process as shown in the following figure.

" ‘Oximetry In vive Calibration

7 Inivivo Baseline Setup
© . inprogress. . . . .
*: ‘Ready in 25 seconds, Lk

Cancel

081012006

09:55:45 AM

Figure 7-10 Oximetry In Vivo Calibration

L
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If Baseline Setup is unsuccessful, one of the following messages will be displayed
in the Oximetry [n vivo Calibration Screern:

In vivo Calibration

Continue

Cancel

0811072006
09:55:45 AM

Figure 7-11 Oximetry In vivo Calibration Catheter Error

Edwards Lifesciences

Rev, 001
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In vivo Calibration

Continue

Cancel

08/10/2006

09:55:45 AM

Figure 7-12 Oximetry In vivo Calibration Signal Error

1. Ifa Wail Artifact or Wedge Detected, or Unstable Signal message appears,
attempt to troubleshoot the problem as instructed in Chapter 12: Troubleshooting,
and select In vivo Calibration to restart the Baseline Setup.

OR
Select Continue, which tells the Vigifeo monitor to continue the Draw operation.
OR

Select Cancel to retum to the beginning of the oximetry calibration process.

[f baseline calibratior ie enececafil thn meegy - in the mons changes to show
instructions for the next step.

Rev. 001 Edwards Lifesciences 7-14
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and draw waste .
ollowed by 1ab sample.

Cancel

09:55:45 AM

[ 08/01/2006

Figure 7-13 Oximetry In vivo Calibration Draw Screen

2. Press the navigation knob and then draw the blood sample.

The display changes to show the draw time and the values of parameters ScvO,/
Sv0, and HGB at the draw time, as shown in the following screen illustration.

Edwards Lifesciences Rev. 001
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HGB: xx.x gidl

Draw Time
7:48 Ph Het: XX %
Syl xx% Calibrate
SQl % Retum
Cancel

081102006

09:55:45 AM

Figure 7-14 Oximetry In vivo Calibration Data Entry

" Table 7-3 In vivo Calibration Data Options

Option Description Value Ranges
Sv0, or Scv0, Enter an Scv0,/Sv0, value to use for 10.0to 99.0 by 01
calibration

HGB (g/dl) Enter an HGB value to use for caiibration | 4.0 to 20.0 by 0.1
HGB (mmol/l} 251012.4 by 0.1
Het (%) Enter an Hct value to use for calibration 12t0 60 by 1
Calibrate Start the optical module update process None
Return Stop ScvD,/Sv0, calibration and sus- None

I nend manitering.
Cancel Discard baseline data and Sev0,/5v0,/ None

HGB/Mct values and abort the calibration
process.

3. Draw the waste blood sample slowly from the distal lumen.
4. Draw the laboratory blood sample slowly (2 ml (cc) over 30 seconds).

5. Send the blood sample for measured analysis by co-oximeter.

NOTE

@ While waiting for the HGB/Hct and oximetry laboratory values, other

modes may be accessed by selecting Return. To return 1o the In vivo Cal-
ibration screen, select the Oximetry Frame and then select /n vivo Calibra-
tion.

Edwards Lifesciences 7-16
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6. Upon receipt of the lab values from the drawn sample, use the navigation knob to
enter the oximetry value and either the HGB or Het.

NOTE
@ Upon entry of either the HGB or Het value, the Vigifeo monitor will auto-
matically calculate the other value. If both HGB and Hct values are

selected, the monitor will accept the last value entered.

7. After the values are entered, rotate the navigation knob to select Calibrate. This
action initiates the calibration of the Optical Module.

Ready m 25 seconds |

0811012006

09:55:45 AM

Figure 7-15 Optical Module Update Screen
At the end of the 25 seccond countdown, the Calibration menu is removed from

fie sCieu ditu i \-,'-,*..:muuj Prani ivieiiu 18 displayed.

717 Edwards Lifesciences Rev. 001
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7.8.1 Recall OM Data

In the cvent that a patient needs to be transported while oximetry 1s being
monitored, patient data (e.g., height, weight, and BSA) and system calibration
information can be transferred with the patient via the Optical Module,
eliminating the need to recalibrate the monitor.

1. With the catheter connected to the Optical Module, unplug the Optical Module
cable from the Vigileo monitor and transport it with the patient. The catheter
should not be disconnected from the Optical Module.

NOTE
g The monitor does not need 1o be transferred with the patient. Any
Edwards monitor, except the SAT-1, that supports the Optical Module can

be used for oximetry measurement,

2. If the Optical Module is being connected to another Vigileo monitor, make sure
that previous patient data is cleared from the monitor.

3. Once the patient has been transferred, reconnect the Optical Module cable to the
Vigileo monitor.

Rotate the navigation knob to highlight the Oximetry Frame.
Press the knob.

Seiect Recall OM Data.

The calibratiqn data in the Optical Module wilt be displayed.

N ok

Edwards Lifesciences 7-18
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. ‘Select Yes to Reca[l Data.j.’f""‘""' g L
5 frbm tha Optical Module. 3

Oximetry Ca!ibration Data F’atle nt Data

Type: In vitro H8fghti yodlt
Date: 7/31/2008 Weight xxxlbs
Time: 4:45:00 P! BSA: xXxXmf

HGE xoox g/
Scvlz X%

08/01/2006
09:55:45 AM

Figure 7-16 Recall OM Data

8. Ifthe Optical Module data 1s less than 24 hours old, confirmation instructions and
a Yes/No confirmation is displayed.

Select Yes to start oximetry monitoring using the recalled calibration information.
OR

Select No and perform an /r vivo calibration.

h NOTE
@ Keep the data and time of all Vigigu yiuntors Suni=nt. H e g andion
time of the Vigileo moritor being transported “from” differs from the Vigifeo
manitor being transported “to,” then the 24 hour test may not work prop-
erly.

If the Optical Module data is more than 24 hours old, the Optical Module data
cannot be recatled and a new calibration must be performed.

7-19 Edwards Lifesciences Rev 001
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Patient Datain Gptlcal Module
Ly mcra than 24 hours old

. RN Recallbrate : £

Cmmetry Callbratmn Data F’atient Data
Type: In vitra Height xx<in
Date: 7/31/2006 Weight waxlbs
Time: 4-46:00 AM BSA xxxnt
HGE: xxx o/l

Sevilz xx%

Continue

08101/2006

09:;55:45 AM

Figure 7-17 Recall OM Data

9. Seclect Continue to exit the calibration-menu, and select fn vive Calibration to
recalibrate the Optical Module.

NOTE

@ If the system is to be recalibrated, a 10 minute warm up period for the

Cptical Module may be required.

10. To review patient data that was transported with the Optical Module, select the
Patient Data option from the CO Frame Menu.

7.8.2 HGB Update Screen

The vpdate fiaztion con b oo Lisly if a previous calibration has been
performed, or if the calibration data has been recalled from the Optical
Module.

1. Rotate the navigation knob until the Oximetry Frame is highlighted and then press
the knob. The Oximetry menu displays.

2. Rotate the navigation knob until HGB Update is highlighted and then press the
knob. The following menu displays:

Edwards Lifesciences 7-20
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“Oximetry HGB Update

| EntersitherMGBorHet, - -
4 then select Calibrate. -

m xx.x gldl

Het: X %

Calibrate
Cancel

08/10/2006

09:55:45 AM

Figure 7-18 HGB Update Screen

3. . You can use the displayed values or enter new-values.Rotate the navigation knob
to highlight an option and then press the knob.

To change the HGB value, rotate the navigation knob and select HGB.

Rotate the knob clockwise to increase the HGB value, or rotate the knob
counterclockwise to decrease the value.

6. Press the knob to lock in the value. The Het value will be automatically calculated
and dispiayed.
To change the Het value, rofate the navigation knob and select Het.

8. Rotate the knob clockwise to increase the Het value, or rotate the knob
counterclockwise to decrease the value.

9. Presc the knnb ta loek in the value The HGB value will be automatically
calculated and displayed

10. To recalibrate the Optical Module, select Calibrate. The following screen will
display.

NOTE

g To achieve optimal accuracy. it is recommended that the entered HGB

and Hct values be updated when there is a physiclogic change of 6% or
greater in Hct or of 1.8 g/dl (1.1 mmol/l) or greater in HGB. A change in
nemoglobin may also affect SQI. Use the HGB Update function to remedy
signal quality problems.

Edwards Lifesciences
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08/10/2006
09:55:45 AM

Figure 7-19 Optical Module Update Screen
11. To stop the calibration process, select Cancel from the Oximetry HGB Update
screen. Any HGB or Het value that was entered will be discarded and the HGB
Update Screen will close.

7.8.3 Optical Reset

When the SQI level is continuously high, an optical reset may stabilize the
signal quality. An optical reset should be performed only after attempting other
actions to resolve the high SQI as defined in Chapter 12: Troubleshooting.

1. Rotate the navigation knob until the Oximetry Frame is highlighted and then press
the knob. The Oximetry menu displays.

2. Rotate the navigation knob until Jypcal mescd is mghlignied and thew press lie
knob. The following screen displays.

Rev. 001 Edwards Lifesciences 7-22
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08/10/2006
09:55:45 AM

Figure 7-20 Optical Module Update Screen

(=

NOTE

The monitor will not permit an Optical Reset prior to performing a calibra-
tion or prior to recalting calibration from the Optical Module.

7.8.4 New Cathefer

When a new catheter is to be used for a patient, the system must be

recalibrated.

1. Rotate the navigation knob untif the Oximetry Frame is highlighted and then press

the knob. The Oximetry menu displays.

2. Rowte the navigation knob until New Catheter is highlighted and then press the

knob.

3. The operator will be asked to confirm that a new catheter is being connected. To
confirm the new catheter, select Yes. The /n vitre Calibration option will be
available for selection and calibration of the new catheter.

7-23
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- Newcatheter calibration? -

Yes No

Figure 7-21 New Catheter Calibration Confirmation

Selecting the No option indicates that a new catheter is not being connected and
the monitor will continue oximetry monitoring.

4. Rotate the navigation knob until the Oximetry Frame is hightighted and then press

the knob. The Oximetry menu displays.

7.9 Signal Quality Index (SQ})

Rev. 001

SQI is a reflection of the signal quality based on the catheter condition
and positioning within the vessel. The SQI bar boxes {ill based on the
level of oximetry signal quality with the level number displayed in the
lower bar box.

The SQI level is updated every two seconds after oximetry calibration is
complete and can display four signal levels:

. Table 7-4 Signal Quality index Levels

Level Color Description

1 Normal Green All aspects of the signal are optimal

2 Intermediate Yellow Indicates a moderately compromised signal
3 Poor Red Poor Indicates poor signal quality

4 Unacceptable Red indicates severe problem with one or more

aspects of signal quality

Signal quality may be compromised by the following:

s Pulsatility (for example, the catheter tip is wedged)

e Signal Intensity (for example. the catheter is kinked, a blood clot, hemodilution)
e Intermittent vessel wall contact by the catheter

Signal Quality is displayed during /n vive Calibration and HGB Update
functions. It is recommended that calibrations be performed only when the SQI
is atalevel of 1 or 2. When SQI is 3 or 4, see Chapter 12: Troubleshooting on
page 12-1 to determine and resolve the issue.

NOTE

@ The SQI signal is sometimes affected by the presence of electrosurgical
units. Attempt to distance electrocautery equipment and cables from the

Vigitec monitor and plug the power cords into separate AC circuits if pos-

sible. If signal quality problems persist, call your local Edwards Represen-
tative for assistance.

Edwards Lifesciences 7-24
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8.1 Qverview

The Status Frame displays the highest priority, active CO and Oximetry status
messages. If there is only one status message, it is displayed continuously. If
there are both CO and Oximetry status messages, the messages display
alternately.

8.1.1 Selecting the Status Frame

1. Rotate the navigation knob until the Status Frame is highlighted and then press the
knob.

CO Frame Oximetry Frame

Multipurpose Frame

Frame

Status Frame | Date/Time

Figure 8-1 Main Monitoring Screen with Status Frame Selected

Fault CO: Check Arterial Waveform

Figure 8-2 Status Frame Message

Rev. 001 Edwards Lifesciences 8-2
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8. 2 Status Menu

The Status Frame Menu allows you to select additional screens and menus that
will dlsp]ay monitor status and allow you to set up monitor features. The Status
Frame Menu is displayed when you select the Status Frame as well-as when
you select the Return option in the following screens:

» Patient Data Menn

» Display Messages Screen
s Display Setup Menu

¢ Serial Port Setup Menu

* Analog In and Analog Out Setup Menus
The menu displays until you exit the screen or until two minutes have passed
with no activity.

New Patient Analog In Setup
Patient Data Analag Out Setup
Serial Port Setup

08/10/2006

Figure 8-3 Status Frame Menu

1. To configure an option, rozate the navigation knob until the option is highlighted
and then press the knob,

2. Rotate the knob to scroll through the available choices and then press the knob to
make your selection.

3. Repeat Step 2 to configure other parameters.
4. When you arc done, rotate the knob to highlight Return and then press the knob.
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Table 8-1 Status Frame Menu Options

Option Description

New Patient Displays a confirmation window. if "No” is selected, the canfirmation

window is closed. If “Yes" is selected, the confirmation window is
closed, all patient data is cleared, the alarm limits for CO/Cl and
Sev0,/Sv0, are set to default values, and al! alarms are enabled.

All affected frames are updated.

Patient Data Displays the Patient Data Menu.

Serial Port Setup Display the Serial Port Setup Menu.

Analog In Setup Display the Analceg In Setup Menu.

Analog Out Setup Dispiay the Anaiog Qut Setup Menu.

Return Display the previously active Multipurpose Frame Screen.

8.2.1 New Patient

When you select New Patient, the following confirmation screen will display.

" Figure 8-4 Status Frame Message

If this is a new patient, rofate the navigation knob to highlight Yes and press the
knob.

All patient data is cleared, the alarm limits for CO/CI and ScvO,/SvO; are set to
their default values, and all alarms are enabled. All affected frames are updated.

If this is not a new patient, rotafe the navigation knob to highlight No and press
the knob. The window closes and no data is reset.

8.2.2 Patient Data Menu

The fatient 1}ata Menu displayed wheu the Patient Data option is selected in
the Status Frame Menu.

The menu displays until you select the Return option or until two minutes
passes with no activity. If the screen closes due to inactivity, any data entries
are lost.

1.

Rotate the navigation knob until the Status Frame is highlighted and then press the
knob.

Rotate the navigation knob to highlight Patient Data and then press the knob.

Edwards Lifesciences 84
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atient Data Menu

Gender:
Age:

Height
Weight:
BSA:

(M)
(50)

(70in )
(130 1bs)
(1.74 m2)

087102006

09:55:45 AM

Figure 8-5 Patient Data Menu

3. Rutate the navigation knob to select the desired field to change.

4. Rotate the navigation knob to select the value of the field and then press the knob.

5. When finished, rotate the navigation knob to Return and then press the knob.

Table 8-2 Patient Data Menu Options

Parameter Options Description
Gender M Male
F Femaie
Age - 2 to 120 in increments of 1 | Patient's age
Weight 210 880 Ibs by 1 Patient's weight in pounds or kilograms.
1 Ntn ANO N Ka o N R _
Height 121098 in By 1 Patient's height in inches or centime-
30 to 250 cm by 1 ters.
BSA 0.08 to 5.02 m? by 0.01 When the BSA value field changes, the
Height and Weight fields are automati-
cally cleared.

8-5
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8.2.3 Serial Port Setup Menu

Use the Serial Port Setup Menu to configure the serial port for bidirectional
digital data transfer.

The screen displays until you select the Return option or until two minutes

passes with no activity. If the screen closes due to inactivity, any data entries

are lost.

1. Rotate the navigation knob until the Status Frame is highlighted and then press the
knob.

2. Rotate the navigation knob to highlight Serial Port Setup and then press the
knob.

" Serial PortSetup -

Device: None

‘Haud Rate:
Farign

Stop Bits:
Orata Bits:
Flow Lontrel

0811072006
09:55:45 AM

Figure 8-6 Seria! Poii Sewip
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Parameter options are dependent on other selections. If an option is gray, it is
not availabie.

1.

Rotate the navigation knob to select the field you want to change.

2. Rotate the navigation knob to select the value of the field and then press the knob.

3. When finished, rotate the navigation knob to Return and then press the knob.

Table 8-3 Serial Port Setup Options

Device Choices Port Options Selection Choices Defaults
Datalog Baud Rate None 57600
Parity Nane None
Stop Bits None 1
Data Bits Naone 2
Flow Control None None
None Baud Rate None (Blank)
(Factory Default) Parity None {Blank)
Stop Bits None (Blank)
Data Bils None (Blank)
Flow Control None {Blank)

8.2.4 Analog In Setup Menu

Use the Analog In Setup Menu to configure the Analog Input port.

The screen displays until you select the Return option or until two minutes
passes with no activity. If the screen closes due to mactivity, any data entries
are lost.

1.

@ NSO U A WN

knob.

Set the parameter to CVP and then press the knob.

Rotate the navigation knob to highlight Full Scale Range.

between 80 to 100 mmHg (10.7 to 13.3 kPa).

8-7
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Rotate the navigation knob until the Status Frame is highlighted and then press the

Rotate the navigation knob to highlight Analog In Setup and then press the knab.
Rotate the navigation knob to highlight Parameter and then press the knob.

Rotate the navigation knob to highlight Voltage Range and then press the knoh
Select the voltage range for the Analog Input Port and then press the knob.

Select the greatest CVP value and then press the knob. The full scale range is
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Optional:

Analog Input Port Setup -~~~
Parameter: CVP
Voltage Range: 0 -1v
Full Scale Range: 100 mmHg
Simulated High Value: 100 mmHg

Calibrate High Value

Simulated Low Value:

0 mmHg

Calibrate Low Value

0811042006

09:95:45 AM

Figure 8-7 Analog Input Port Setup Screen

Choices, and Defaults

Tab.le 8-.4 Analog Input Port Configuration Options,

Parameter Parameter Options Selection Choices Defaults
CvP Voltage Range Otolv Gtotlv
0to 5v
Oto 10v
Full Scale Range 80 to 100 mmHg by 1 mmHg 100 mmHg
10.7 to 13.3 kPa by 0.1 kPa 13.3 kPa
Simulated High Value 50 to 100 mmHg by 1 mmHg 100 mmHg
6.7 10 13.3kPa by 0.1 kPa 13.3kPa
“-SJi.rhnTJTa‘tea Low Value Cto 10 mmHg by 1 mmHg 0 mmHg
0.010 1.3 kPa by 0.1 kPa 0.0kPa
None Voltage Range None (Biank)
{Factory Full Scale Range None (Blank)
Default) Simulated High Value None (Blank)
Simulated Low Value None (Blank)

Edwards Lifesciences
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You can calibrate the incoming analog signal being output by the attached
analog output device to the Simulated High Value using the Calibrate High
Value option and to the Simulated Low Value using the Calibrate Low Value
option. The screen displays until you select the Return option.

Calibration High Value
CcvP

Set Output to 100 mmHg
Press knob when AJ/D reading is stable.

A/D Reading:

0811042006
09:55:45 AM

Figure 8-8 Analog Input Port Setup - Calibrate High Value

The A/D Reading field displays the number of A/D counts currently being
read at the A/D Converter. When the navigation knob 1s pressed, the value in
the A/D Reading field is locked in as the upper value for the calibration
algorithm.

The Analog Input Port Calibrate [.ow Value Screen allows you to calibrate the
incoming analog signal heire ~otant by the nttached onalog eutput device to
the Simulated Low Value.

The screen displays until you select Return.

8-9 Edwards Lifesciences Rev. 001
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Calibration Low Value

CcvpP

Set Output to 0 mmHg
Press knob when A/D reading is stable.

AID Reading: 121

08110/2006
09:55:45 AM

Figure 8-9 Analog Input Port Setup - Calibrate Low Value
The A/D Reading field displays the number of A/D counts currently being read
at the A/D Converter. When the navigation knob is pressed, the value in the
A/D Reading field is locked in as the lower value for the calibration algorithm.

é CAUTION
The accuracy of continuous SVR depends upon the guality and accuracy

of the CVP data transmitted from the external monitors. Since CVP analog
signal quality from the external monitor cannot be validated by the Vigileo
Monitor, actual values and the values {including all derived parameters)

displayed by the monitor may not be consistent. Refer to the external input
device operator's manual for detailed information regarding accuracy, cal-
ibration, and other variables which may impact the analog output signal

troam the external monitor. ' |

—
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8.2.5 Analog Out Setup Menu
Use the Analog Out Setup Menu to configure the analog output port.

The screen displays until you select the Return option or until two minutes
passes with no activity. If the screen closes due to inactivity, any data entries
are lost.

1. Rotate the navigation knob until the Status Frame is highlighted and then press the
knob.

2. Rotate the navigation knob to highlight Analeg Out Setup and then press the
knob.

~“Analog Output Port Setu

Max Voltage Out: 10 v
Paramaeater: CO
Lowsetr Foramster valus 3.0 Hinin

Highest Param eter Valus: 20.0 Ymin

Calibrate Lowest Value
Calibrate Highest Value

0671012006

09:55:45 AM

Figure 8-10 Analog Output Port Setup

3. Rotate the navigation knob i highlight Max Voltage Out and then pre;'.v the
knob.

4. Sclect the maximum voltage to output to the analog output port. The choices are
W0vorlw

Press the navigation kaob to save your selection.
Rotate the navigation knob to highlight Parameter and then press the knob.

Select the parameter you want configured to the analog output port and then press
the knob.

8. The calibration values are shown in the Lowest Parameter Value and Highest
Parameter Value fields.

Edwards Lifesciences
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8.2.6  Calibrate Analog Device
You can calibrate a device that is receiving analog data from the Vigileo
Monitor.

The screen displays until you setect the Return option.

1. Rotate the navigation knob to highlight Calibrate Highest Value and press the
knob. A 1 v or 10 v reference level displays, depending on the current Max
Voltage Out selection.

2. Rotate the knob to highlight Calibrate Lowest Value and press the knob. A 0 v
reference level is sent out the analog out port.

. Analog Output Port Setup

Return
Max Voltage Out: 10v
Parameter: coO

Lowsr Param ster Volus 3.0 Wmin
Highsest Parometer ¥aluer 200 Umin
eI A ZITY  Press knob to terminate - -

Calibrate Highest Value output of reference low. =

08110/2006
09:55:45 AM

Figure 8-11 Analog Output Port Calibrate Lowest Value

Edwards Lifesciences 8-12
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9.1 Overview

The current Time and Date are displayed at the lower right portion of the
screen in the Date/Time Frame, with the default format based on the language
selected. You can set the time and date and select the display format from the
Time and Date Menu.

The CO, Oximetry, and Status Frames update normally while you are making
changes in the date or time formats.

9.1.1 Display the Time and Date Menu

1. Rotate the navigation knob until the Date/Time Frame ts highlighted.

CO Frame Oximetry Frame

Multipurpose Frame

Status Frame | DatelTime
Frame

Figure 9-1 Main Monitoring Screen with Date/Time Frame Selected:

0811042006
09:55:45 AM

Figure 9-2 Date/Time Frame
2. Press the knob to display the Time and Date Menu.

Rev. 001 Edwards Lifesciences 9-2




Date and Time

Time and Date

Time Format (12 hour)
Time [0 ]:[ 55 1:[ 45 | |[AM]
Date Format (MMDD:YYYY)

Date { 8 |i[ 10 |] 2006 |

0811072006
09:55:45 AM

Figure 9-3 Time and Date Menu

9.2 Sele'cting the Time and Date Display Format

The menu displays until you select Return or until two minutes passes with no
activity. If the menu expires due to inactivity, any selections in progress are
lost.

1.

aoa W

Noe

Rotate the navigation knob to highlight the Date/Time Frame and press the knob.
The Time and Date menu displays.

Rotate the navigation knob to highlight Time Format.
Press the navigation knob. The highlighting shifts to the value field.
Rotate the navigation knob to change the selection.

Press the navigation knob to confirm your selection. The selected format will
display next to Time Format and the Date/Time Frame will be updated to the
selected format.

Rotate the navigation knob to highlight Date Format.
Press the navigation knob. The highlighting shifts to the value field.

To set the date format to 12/4/2003, select MM:DD:YYYY.
To sct the date format to 4.12.2003, select DD:MM:YYYY.

Rotate the navigation knob to select your preference.

Press the navigation knob to confirm your selection.

Edwards Lifesciences Rev. 001
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9.2.1 Setting the Current Date
1. Rotate the navigation knob to highlight Date.

Press the navigation knob. The first Date field is highlighted.

Rotate the navigation knob to highlight the date field you want to set and then
press the navigation knob.

4. Rotate the navigation knob clockwise to advance the date or counterclockwise to

decrease the date value.
Press the navigation knob to confirm your selection.
Repeat steps 3 through 5 for the remaining fields.

To confirm the date setting and exit the menu, select Return and then press the

navigation knob. The Time/Date Frame will be updated to the new date.

9.2.2 Setting the Current Time

Rotate the navigation knob to highlight Time.
Press the navigation knob. The first Time field becomes highlighed.
Rotate the navigation knob to highlight the time field you want to set.

Press the navigation knob.

decrease the time value.

o

Press the navigation knob to confirm your selection.

Rotate the navigation knob clockwise to advance the time or counter-clockwise to

7. Repeat steps 3 through 6 for the remaining ficlds, including’AM and PM if you

are using a 12-hour clock.

8. To confirm the time setting and exit the menu, select Return and then press the

navigation knob. The Time/Date Frame will be updated to the new time.

Edwards Lifesciences
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10.1 Overview

A grayscale bitmap of the screen can be sent to a printer via the USB Port. The
report configures itself to the paper width. If the screen contents are wider than
the paper, the report will print in sections.

While printing, a message displays in the Status Frame “Printing 1n Progress.”

‘ WARNING
All IEC/EN 80950 equipment, including printers, must be positioned no

cioser than 1.5 meters to the patient's bed.

10.2 Supported USB Devices

The USB Port supports the screen-printing function to selected printers.
Printers must have an ITE Class I power supply. Please contact your local
Edwards Lifesciences Representative for approved printers and appropriate
USB cables.

10.3 Printing a Report

Rev. 001

Connect a USB cable to the port at the rear of the Vigileo monitor.
Connect the other end of the USB cable to a printer.

Make sure paper is loaded.

L b=

Press the Printer button on the monitor keypad. )
—-—9
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11.1 Qverview

In addition to displaying the menus used to set up monitering operations, the
Multipurpose Frame is used to display and update the values of six selectable
parameters.

The CO, Oximetry, Status, and Date/Time Frames update normally while the
All Data Screen or subordinate menus are displayed.

A CAUTION
Do not disconnect the optical module while calibration and patient data
are being transferred from the Vigileo monitor.
A CAUTION
In order to avoid data corruption, always disconnect the patient cabie and
optical module from the Vigifeo monitor before using a defibrillator.

11.2 Selecting the Multipurpose Frame

1. Rotate the navigation knob until the Multipurpose Frame is outlined in yellow and
then press the navigation knob.

CO Frame Oximetry Frame

Multipurpose Frame

Status Frame Date/Time
Frame

Figure 11-1 Main Monitoring Screen with Multipurpose Frame Selected

Rev. 001 Edwards Lifesciences 11-2



Data Display

11.3 All Data

11-3

The All Data Screen continuously displays and updates the values of six
selectable parameters.

rran frer iy =i

SIS

AXXX

rolb e iy ne-s-rEom®

0810112006
09:55:45 AM

Figure 11-2 All Data Screen

11.3.1 All Data Menu

The All Data Menu lets you select the parameters that will display on the All
Data screen. The menu displays until you select the Return option or until two
minutes have passed with no activity. [f the screen expires due to inactivity,
any selections are lost.

A filled in box next to the parameter indicates the parameter is selected for
display. An outline box indicates the parameter will not be displayed. Each
parameter toggles between select/deselect. In the figure shown on the next
page, SVI is not selected for display.

1.

Rotate the navigation knob until the Multipurpose Frame is outlined in vellow and
then press the navigation knob.

Rotate the navigation knob until the All Data Screen displays in the Multipurpose
Frame.

Edwards Lifesciences Rev. 001
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UAlD#taMenu

Cl
SVY
Sy
SV
SVR
SVRI

EN_EEN

0811012006

09:55:45 AM

Figure 11-3 All Data Menu

3. Rotate the navigation knob to highlight the parameter you want to select or
deselect and then press the knob.

4. Repeat the previous step to select each data type you want included in the All Data
display.

5. Rotate the navigation knob to highlight Return when you have completed making
your parameter display choices.

Edwards Lifesciences 11-4



Chapter 12

Troubleshooting

Chapter Contents
12 OVeIVIEW L e 12-2
121 T Faults. ..o 12-2
12.2 CO/CI Messages and Troubleshooting .......... ... .. ... ... ..., 12-3
12.3 Oximetry Messages and Troubleshooting . ...... ... .. ... ... ... . 12-4

List of Tables

Table 12-1  CO/CIFaults .. ... ... e 12-3
Table 12-2 CO/CIAlerts .. ..o e 12-3
Table 12-3  CO/CI General Troubleshooting . .. .. ... .. ... ... ....... 12-3
Table 12-4 * Oxinmtetry Faults. . ....... ... .. .. e 12-4
Table 12-5  Oximetry Alerts. . ... ... ... 12-5
Table 12-6  Oximetry Warnings .. .. .. ... ... .. . . i 12-5
Table 12-7  Oximetry General Troubleshooting. .. ............... ...... 12-6
Table 12-8  SVR/SVRIAlerts. .. ... ... .o 12-6
Table 12-9  SVR/SVRI General Troublesheoting ....................... 12-6



Vigileo Monitor Operator’s Manual

12.1 Overview

Rev. 001

Use the information in this chapter to determine the cause and remedy for error
messages displayed in the Status Frame. The messages are grouped according
to the monitoring function they relate to.

12.1.1 Faults

Faults are the highest priority error (excluding shutdowns). A repeating series
of tones is sounded when monitoring of a continuous trended parameter is
stopped by the fault.

If monitoring is not stopped or the monitoring is already stopped, a tone is not
sounded.

Edwards Lifesciences 12-2



12.2 CO/CI Messages and Troubleshooting

Troubleshooting

Table 12-1 CO/CI Faults

Fault Message

Possible Cause

Suggested Action

Check Pressure

Cable Connections

Cable connections not detected
APCO cable malfunction

Verify APCO cable and catheter Disposable
Pressure Transducer connections.

Disconnect Disposable Pressure Transducer
and check for bant/missing pins.

Change APCO cable.

Check Arterial Waveform

Arterial waveform is inadeguate to
measure CO accurately.

Pressure has been bad too long.

Check the arterial waveform for noise, motion
artifacts, or aver-damping.

Check the arterial line and connections.
Check cable connections.

Arterial Pressure
Not Zeroed

The arterial pressure signal must
be zeroed prior to CO monitoring.

Choose “Zero Arterial Pressure” from the CO
menu.

Signal Processor

Disconnect and re-connect APCO cable.
Power menitor off and on to restore system.

If problem persists, contact Edwards
Technical Support.

Table 12-2 CO/Cl Alerts

COICI Alert Messages

i Possible Cause

Suggested Action

Unstable Pressure Signal

Arferial waveform is becoming
inadequate to measure CO
accurately.

Check the arterial waveform for noise,
motion artifacts, or over-damping.

Check the arterial line and connections.
Check cable connections.

Pulse Pressure Low

Integrity of pressure monitoring
system is compromised.

Incorrect zeroing of Arterial
Pressure.

Patient Condition results in & low
pulse pressure.

Check the arterial waveform for noise,
motion, artifacts, or over-damping.

Check the arterial line and connections.
Check cable connections.

Re-zero the arterial pressure.

Table 12-3 CO/CI General Troubleshooting

COICI Alert Messages

Possible Cause

Suggested Action

Cl=CO

Incorrect patient BSA
BSA <1

Verify units of measure and values for
patient's height and weight

12.3 Oximetry Messages and Troubleshooting

Table 12-4 Oximetry Faults

Fault Message

Possible Cause(s)

Suggested Action

OM Temperature

Optical module matfunction

Change optical module and recalibrate.

OM Memory Optical module memory malfunction Disconnect and then reconnect the cable.
Change optical module and recalibrate.
12-3 Edwards Lifesciences Rev. 001



Vigileo Monitor Operator’s Manual

Table 12-4 Oximetry Faults

Fault Message

Possible Cause(s)

Suggested Action

Light Range

Poor optical module/catheter
connection

Debris ar film obstructing optical
module/catheter connector lens

Optical medule malfunction
Catheter kinked or damaged

Verify secure optical module/catheter
connection,

Ctean optical module/catheter connectors

dry and recalibrate.
Change optical module and recalibrate.

Replace catheter if damage is suspected
and recalibrate

with70% isopropyl alcohoi and swab, let air

Value Qut of Range

HGB or Het values

Incorrect HGB units of measure
Calculated SvO,/ScvO, value is
ouiside of the 0-99% range

Incorrectly entered Sv0,/ScvQs,

Verify correctly entered SvO,/Scv0,, HGB
and Hct values
Verify correct HGB unit of measure

recalibrate

Obtain updated SvO,/8cvO; lab values and

Red/IR Transmit

Debris or film obstructing optical
mod ule/catheter connector lens

Optical medule malfunction

Clean module/catheter connectors with

and recalibrate
Change ogtical module and recalibrate

70% isopropy!t alcohol and swab, let air dry

OM Disconnected

not detected

Bent or missing optical moduie
connector ping

Optical module connection at menitor

Verify secure optical module/catheter
connection

Check optical module cable connecter for
bent/missing pins

Table 12-5 Oximetry Alerts

Alert Message Possible Cause(s) Suggested Action
SQi=4 Low blood flow at catheter tip or Verify proper catheter position.
catheter tip against vessel wall «  Confirm wedge pressure balloon inflation
Significant change in HGB/Hct volume of 1.25-1.50 mi for PAC
values « Confirm appropriate catheter placement
Catheter tip clotted for patient's height, weight and insertion
. it
Catheter kinked or damaged ste . )
«  Consider chest x-ray for evaluation of
proper placement
Aspirate then flush distal lumen per hospital
protocol
Update HGB/Hct values using Update function
Check catheter for kinking and recatlibrate
Replace catheter if damage is suspected and
recalibrate
Rev. 001 Edwards Lifesciences 12-4
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Table 12-6 Oximetry Warnings

Warning MesSage

Possible Cause

Suggested Action

in Vitro Calibration Error

Poor optical module and catheter
Sv04/ScvQ; connection

Calibration cup wet
Catheter kinked or damaged
Optical module malfuncticn

Catheter tip is not in catheter
package calibration cup

Verify secure optical module/catheter
connection

Straighten any visible kinks; replace catheter if
damage is suspected

Change optical module and recalibrate

Verify catheter tip is securely seated in
calibration cup

Perform in vivo calibration

Unstable Signal

Changing Sv0,/Scv0;, HGB/Hct,
or unusual hemodynamic values

Stabilize patient per hospital protocol and
perform in vivo calibration

Wall Artifact or Wedge
Detected

Low blood flow at catheter tip
Catheter tip clotted

Catheter tip wedged in vessel or
against vessel wall

Aspirate then flush distal lumen per hospital
protocol

Verify proper catheter position in the pulmonary

artery.-

- Confirm wedge pressure balloon inflation
volume of 1.25-1.50 ml for PAC

« Confirm appropriate catheter placement for
patient's height, weight and insertion site

» Consider chest x-ray for evaluation of
proper placement

Perform in vivo calibration

Table 12-7 Oximetry General Troubleshooting

General Messages

- Possible Cause

Suggested Action

Optical Module Not
Calibrated

calibrate

- Select Oximetry Frame to

Optical module has not been
calibrated {in vivo or in vitro)

Recall OM Data function has not
been parformed

Optical module malfunction

Perform in vivo or in vifro calibration

Perform Recall OM Data function if module
was previously calibrated

Change optical module and recalibrate

Patient Data in Opticat
Meduie more than 24 hours
old - Recalibrate

Last optical module calibration =24
hours old

Date and time on the Vigfleo monitor
at facdity are niLuitet

Perform in vive calibration

Synchronize date and time on all monitors
at facility

12-5
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12.4 SVR/SVRI Alerts and Troubleshooting

Table 12-8 SVR/SVRI Alerts

Alert Message

Possible Cause

Suggested Action

SVR: Slaved-In Pressures
Signal Loss

Vigileo analog input port not
configured to accept CVP

Analog input interface cable
connections not detected

Inaccurate input signal
External maniter malfunction

Verify correct voltage range and low/high
voltage values on the Vigileo monitor for
external monitor

Verify cable connection between the
Vigifeo monitor and bedside monitor is
secure

Verify correct height/weight entries and
units of measure for patient's BSA

Check for signal at external monitor's
analeg output device Change external
device module, if used

Table 12-9 SVR/SVRI General Troubleshooting

COICI Alert Messages

Possible Cause

Suggested Action

SVR > SVRI

Incarrect patient BSA <1

Verify units of measure and values for
patient's height and weight

CVP # External Monitor

Vigileo monitor configured
incorrectly

Inaccurate input signal

External monitor malfunction

Verify correct voltage range and low/high
voltage values on Vigileo monitor for
external menitor

. Confirm correct units of measure for
analog input port voltage values {mmHg or
kPa)

Verify correct height/weight entries and
units of measure for patient's BSA

Check for signal at external monitor's
analog output device

Change analog [nput interface cable
Change external device module, if used

Clear asterisk (*) from Cardiac Profile
screen for CVP if siaving from an external
device

Rev. 001
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A-1 Overview

A-2 Physical and Mechanical Specifications

Rev. 001

The Figileo monitor measures arterial pressure cardiac output (APCO) and oximetry
(oxygen saturation, Scv0,/Sv0,) when used with appropriate Edwards Continuous

Cardiac OQutput and Oximetry Catheters.

Appendix A includes summaries of the following:

e Physical and Mechanical Specifications

s Environmental Specifications

s Technical Specifications

s Base, Volumetric and SvO, Parameters

¢ Patient Data Profiles

e Accessories for use with the Vigileo monitor

Table A-1 Physical and Mechanical Specifications

Weight 61bs. 2.73 Kg
Dimensions
Height 7.3 inches
Width 10.7 inches
Depth 8.;1 inches
TFT Display Active Area
Trend Display Time Axis 30 minutes to 24 hours (for Trend Graph)

1 minute to 60 minutes {for Tabular Trend)

Configuration

Graphical Trend Data

Tabular Trend Data (up to five non-indexed
parameters)

All Data {up to six parameters)

Parameters Four fixed frames (CO, Oximetry, Status, Date/
Time
One multipurpose frame
Edwards Lifesciences A-2
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Specifications

Table A-2 Environmental Specifications

Parameter Value
QOperating temperature without Optical Module 0 to 50°C
QOperating temperature with Optical Module 10to 37°C
Storage Temperature 2516 70°C

Relative Humidity, Operating and Storage

10% to 95%, non-condensing

Operating Almospheric Pressure

696 to 1013 hPa

Table A-3 Technical Specifications

Input/Qutput

Analog Inputs

Selectable full-scale:
0o 1V

0 to bV
0 to 10V

>100 kQ input impedance;

1/8 in. stereo jack,

Bandwidth = 5 Hz;

Resolution: 12 bits +1 LSB of full scale

Analog Outputs (1)

Selectable full-scale range: 0ta 1V, 0 to 10V,
Bandwidth = 10 Hz;

Resolution = 8 bits;

Absolute Accuracy = +2.5%;

Linearity = £1%;

1/8 in. stereo jack

Digital 1/0 {2)

RS232 programmable serial ports; Maximum data
rate = 19.2 kilobaud

Keypad

Six {6) front-pane! push buttons:
1 power ON/OFF
Five (5) monitoring selections

USB Port

Electrical

Voltage

One V1.1-compatible type A conneclor

100 to 240 Vac
50/60 Hz

Power Consumption

1 A maximum

Fuse

Two 1-amp, 250-volt, Time Lag, Low Breaking
Capacitance, 5x20 mm

Edwards Lifesciences
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A-3 Parameters

Table A-4 Base Parameters

Parameter Specification

ARPCO Range 110 20 /min

Arterial Pressure Cardiac k . )
ibility?! +6% or 0.1 fmin, whichever is

Output Reproducibility o

greater

Update Rate

20 seconds

Coefficient of variation - measured using electronically generated data

Table A-5 Volumetric Parameters

Parameter | Specification

PR Update

Rate Averaged over 20 seconds

Table A-6 SvO, Parameters

Parameter Specification
Sv0, Range 010 99%
Oximetry (Oxygen Saturation) Precision 2 £2% at 30 1o 99%

Update Rate-

2 seconds

2 precision was tested under laboratory conditions.

Rev. 001
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A-4 Accessories

A5

Specifications

WARNING

A

Connect only accessories that have been quatified as part of the Vigifeo
monitoring system.

Table A-7 Vigileo Monitor Accessories

Accessory

Model

Edwards Oximetry Catheters

*

Edwards Dual Disposable Pressure Transducers

Power Cord *

Operator's Manual

"

Reusahble APCO Cable

APCQ9

Optical Module

Model OM2 or OM2Et

Printer

USB, with ITE Class |l supply

Printer Interface Cable

USB compatible

Pressure Slave Cable

Edwards 70AN series **

Adapter Plate

“MHADPLT

+ CE-Marked Optical Module.

and ordering information.

* Please contact your Edwards representative for model ard ordering information.

** Edwards Lifesciences slave cables are bedside monitor specific; they are available for a
family of bedside monitor companies such as Philips (Agilent), GE (Marquette) and
Spacelabs (OSI Systems). Please contact your Edwards representative for specific model

Edwards Lifesciences
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B-1 Overview

Rev. 001

This section describes the equations used to calculate patient parameters dispiayed on
the Cardiac Profile screens.

(=

NOTE

Patient parameters are calculated to more decimal places than are dis-
played on the screen. For example, a screen CO value of 2.4 may actually
be a CO of 2.4492. Consequently, attempts to verify the accuracy of the
monitor's dispiay using the following equations may produce resulis that
are slightly different from the data computed by the monitor.

(=

NOTE

Subscript g) = Standard International Units

Edwards Lifesciences B-2
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Equations for Calculated Patient Parameters

Table B-1 Cardiac Profile Equations

Parameter -

_Description and Formula

Cl

Cardiac Index

Cl = CO/BSA {l/min/m
where:
Cl - Cardiac Index, CO - Cardiac Output, /min

BSA - Body Surface Area, m?

%)

SVR

Systemic vascular resistance
SVR = {{MAP - CVP} x 80} /CO (dyne-sec!cm5)
SVR = {{MAPg, - CVPg)) x 60} /CO {kPa-sec/l)
where:

MAP - Mean Arterial Pressure, mmHg

MAPS! - Mean Arterial Pressure, kPa

CVP - Central Venous Pressure, mmHg

CVPg, - Central Venous Pressure, kPa

CQ - Cardiac QOutput, l/min

SVRI

Systemic Vascular Resistance Index

SVRI = {{MAP - CVP} x 80} /Cl (dyne-sec-m’/cm®)

SVRI = {{MAPg, - CVPg)) x 60} /CI (kPa-sec-m?/1)
where:

MAP - Mean Arterial Pressure, mmHg

MAPg, - Mean Arterial Pressure, kPa

CVP - Central Venous Pressure, mmHg

CVPyg, - Central Venous Pressure, kPa

Cl - Cardiac Index, l/min/m?

SV

Stroke Volume
SV = (CO/PR) x 1000 (ml/beat)
where:

CO - Cardiac Qutput, I/min

PR - Pulse rate, beats/min

SVI

Stroke Volume Index

SV = (CI/PR) x 1000 (mlfbeat m?)
where:

~ - - PR .o
H [ s 1L T . B v
i seta WlLG nnaieng ariiecn

PR - Pulse rate, beats/min

BSA

Body Surface Area (DuBois formula)

BSA = 71.84 x (WT 2425 x (HT 972%) /10,000  (m?)
where:

WT - Patient Weight, kg

HT - Patient Height, cm

Edwards Lifesciences
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C-1 Alarm Limits

NOTE
@ The Vigileo monitor will not accept an upper alarm setting that is lower
than the lower alarm setting. It alse will not accept a lower alarm setting
that is higher than the upper alarm setting.
Table C-1 Upper Alarm Limits
Parameter Upper Limit Setting Increment Default Value | Units
Range ’
ScvQ, /Sv0, 11 t0 99 1 99 Y
CO 2to 20 1 14 I/min
Table C-2 Lower Alarm Limits
. Lower Limit R
| Parameter Range Setting Increment Default Value | Units
SevOs, ISv0, 1010 98 1 10 %
CO 11019 1 2 Ymin

C-2 Communication Port Default Settings

Table C-3 Communication Port Default Settings

Communication Port Number of Ports Default
Analog Input Ports 1 None
Analog Output Port 1 Necne
Digital Port COM 1 None

Rev. 001
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D-1 Ibs vs. Kg

Conversion factors:

D-2 inches vs.cm

Conversion factors:

D-3 mmHg vs. kPa

1 mmHg = lmmHg*

ib > Kg => Divide lb by 2.2
Kg-=>1b => Multiply Kg by 2.2
inches = cm = Multiply inches by 2.54
cm = inches = Divide cm by 2.54

( Newton/m2 ) (
X

0075 mmHg

or

7.5 mmHg =1 kPa

Conversion factors:
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Pa )x( 1 kPa :[lkPa)
Newton/m2 1000 P 7.5

mmHg = kPa = Divide mmHg by 7.5
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